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Chapter 1: 

The Problem and Literature Review 

This chapter presents the background of the study and the literature review. The 

rationale of this study is discussed in the background section, which answers the what’s 

and whys of this dissertation. The review of related literature section discusses concepts 

related to pedagogical empathy, scale development and validation, and investigation of 

the identified antecedents and consequences. This chapter also includes a conceptual 

framework, research questions, research hypotheses, and a definition of terms. 

Background of the Study 

In the rapidly evolving educational landscape, empathy’s role has proven to be an 

essential pedagogical force. It is not just an optional disposition but an important tool in 

education, yet it is seldom highlighted. Specifically, the presence or absence of empathy 

in the mathematics classroom has insightful consequences for student learning outcomes 

and student experiences. Empathy, in its truest educational sense, allows teachers to be 

attuned to the students’ emotional states, feelings, thoughts, and perspectives. Meyers et 

al. (2019) posit that empathic teachers understand their students' personal and social situ-

ations as a compassionate response to students' emotions, whether positive or negative, 

which increases students’ self-confidence in educational settings (Zhang et al., 2024). 

Teachers use empathy to understand the context of learners through their lens and make 

strategic decisions to transform their students into well-rounded individuals. Stojiljković 
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et al. (2012) posit that empathy is pivotal for effective teacher-learner communication, 

which leads to successful educational undertakings. With empathy, teachers are able to 

know students’ interests, how they learn, how they want to learn, and what motivates 

them to learn. This extrinsic motivation transforms into the learner’s intrinsic motivation, 

which puts learning at a higher level (Bardach & Murayama, 2025). 

Empathic teachers connect with the learners and facilitate connections between 

learners, resulting in an inclusive learning environment through collaboration. In that 

sense, strategic learning situations are being implemented to attain authentic learning. On 

the other hand, Mitina (2018) underscores that empathy plays an important role in elevat-

ing a teacher’s professional competence. Teachers also benefit when they employ empa-

thy in the classroom. They can adapt to different situations, considering the different con-

texts of each learner. Consequently, teachers who can adapt to different situations be-

come master planners (Granziera et al., 2019). They become self-aware, intrinsically mo-

tivated, and self-efficacious (Quinn et al., 2014). Thus, empathy is one of the necessary 

interpersonal skills that teachers need to develop through different platforms, such as 

teachers’ training or teacher education, to gain constant pedagogical success (Güngör et 

al., 2020; Posokhova et al., 2020; Efimova & Belolipetsky, 2010).  

While empathy, as used in education, has been viewed as a necessary skill, some 

educators are not aware of a definite term for it. Hence, a concrete definition of empathy 

as used in education is crucial to make educators more aware and understand the scope of 

this construct. Fortunately, some researchers explored this construct and coined the term 

“pedagogical empathy” to describe empathy as a pedagogical phenomenon. Lindquist 
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(2004) defines pedagogical empathy as an important tool for teachers to better facilitate 

learning. In addition, some researchers deem pedagogical empathy as teachers’ embodi-

ment of emotional and pedagogical connection with the learners towards an educational 

commitment (Posokhova et al., 2020). Also, Uhing (2020) defined pedagogical empathy 

as a process of understanding the emotional attributes and experiences of the learners and 

making use of these experiences as a guide for an effective teaching-learning endeavor. 

During the educational process, teachers exemplify pedagogical empathy through 

engendering an environment with a symbiotic relationship between the teacher and learn-

ers, where collaboration is celebrated (Posokhova et al., 2020). Additionally, pedagogical 

empathy provides a channel for interaction with students, understanding their difficulties 

with education, boosting their spirits, and developing a real-time strategy for an effective 

teaching-learning process (Mitina, 2018). Furthermore, pedagogical empathy is at the 

core of teachers' abilities to develop an appropriate and welcoming learning environment 

through comprehending students' situations (Meyers et al., 2019). Therefore, it encom-

passes how teachers establish emotional connections with their students, build their self-

esteem and motivation, make educational decisions to address students' challenges, and 

motivate students to work together to achieve a common objective. 

Additionally, it is crucial for various reasons to have a scale of empathy designed 

expressly for secondary mathematics teachers. Studies have demonstrated that teacher 

empathy is a critical component of student engagement and academic accomplishment, 

and this is probably true for secondary mathematics students as well (Meyers et al., 2019; 

Wang et al., 2022; Zhang et al., 2024). Also, secondary math teachers may encounter dif-
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ficulties cultivating strong bonds with their students, such as the belief that math is a 

challenging or monotonous topic (Gafoor & Kurukkan, 2015; Thommen et al., 2022). To 

develop closer relationships with their students, secondary mathematics teachers may re-

quire additional support or training in certain areas. This is where an empathy scale de-

signed for their particular needs could be helpful (Bouton, 2014). Hence, the promotion 

of a culture of empathy and understanding in mathematics education may also be aided 

by using an empathy scale for secondary mathematics teachers (Stojiljković et al., 2012; 

Swan & Riley, 2015). This could improve students' attitudes toward the subject and their 

general academic success. 

The significance of pedagogical empathy as a skill towards authentic learning is 

outstanding. However, before the enhancement of pedagogical empathy of teachers, it is 

deemed necessary to develop a scale for pedagogical empathy to understand its dimen-

sions and to what extent it can be measured.  In recent years, some researchers have ex-

plored pedagogical empathy, but few have ventured to measure it. In 2020, Posokhova et 

al. used a general psychometric scale to measure the pedagogical empathy among teach-

ers from some secondary schools in St. Petersburg, Russia. However, using a general 

psychometric scale for empathy is insufficient in describing the level of empathy of 

teachers because it does not fit their context. In that sense, they fail to authentically 

measure pedagogical empathy in the context of the teachers. It must be underscored that 

there is a fine line between empathy as used in education and empathy in general. Shkiti-

na et al. (2019) posit that measuring the level of empathy of teachers should be contextu-

alized and should highlight the difference between empathy as a pedagogical phenome-
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non and a mere psychological phenomenon. Similarly, Mitina (2018) attempted to meas-

ure the level of pedagogical empathy of some Higher Education instructors in Ukraine 

using “Boyko’s Diagnostic of the Level of Empathic Abilities” scale. However, akin to 

Posokhova’s study, Mitina (2018) also used a scale deviating from the context of the 

teachers. Mitina (2018) failed to show substantial manifestation of teachers’ level of ped-

agogical empathy. Meanwhile, Bouton developed a 21-item Teacher Empathy Scale 

(TES) in 2014, but emphasized that it requires further validation because the study only 

included pre-service teachers. Bouton (2014) failed to include teachers who have been in 

the profession for more than ten years and are more knowledgeable about students' per-

ceived difficulties.  

In the Philippine context, several studies have explored empathy in general. How-

ever, research is scarce in terms of teachers’ empathy and its impact on the classroom. In 

the study conducted by Santiago (2023), she found that teacher participants reported 

above-average levels of affective, cognitive, and overall empathy. However, just like 

some of the research from other countries, she used a generalized instrument of empathy. 

In that sense, it reduces the contextual understanding of teachers’ empathy in the class-

room. Hence, the existing empathy framework in education is typically drawn from psy-

chological models, which fragment the construct into affective, cognitive, and behavioral 

dimensions. The vital role of empathy within pedagogy, especially in mathematics teach-

ing, needs to be more practice-based and contextualized understanding. The corollary be-

ing that instruments or scales must be able to measure and see the true classroom climate, 

considering teacher empathy. The scale must be able to capture the unique expression of 
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empathy in the classroom, the way teachers foster empathy, and the way teachers’ empa-

thy shapes students’ outcomes. Taking it all into consideration, a pedagogical empathy 

scale within the context of teachers is crucial and far-reaching to authentically measure 

their level of empathy (Meyers et al., 2019, p. 165). Hence, a customized scale for math-

ematics teachers facilitates a more precise and appropriate evaluation of pedagogical em-

pathy’s role in subject-specific instructional situations. Furthermore, it offers a solid 

foundation for recognizing deficiencies and strengths in pedagogical routines. Eventually, 

it allows focused interventions targeting teachers’ efficacy in teaching and improved stu-

dents’ learning outcomes in mathematics. 

Complementary to scale development and validation of pedagogical empathy, it is 

also important to investigate its antecedents and consequences. Looking into the variables 

that influence and are influenced by pedagogical empathy is necessary to understand the 

construct from a different perspective. For that matter, this study also aims to understand 

the variables that contribute to teachers’ higher pedagogical empathy and what positive or 

negative outcomes they bring. Teachers can better develop and improve these essential 

skills by being aware of the components that go into pedagogical empathy (Ampofo et 

al., 2025; Zhang et al., 2024). Additionally, through investigating the effects of pedagogi-

cal empathy, researchers and educators can determine how it affects different learning 

outcomes. Understanding how pedagogical empathy influences these results can inform 

the development of effective teaching strategies and interventions (Ampofo et al., 2025; 

Ge et al., 2021; Zhang et al., 2024; Zhou, 2022). A coherent and dependable way for as-

sessing this construct is with the use of a contextual scale for pedagogical empathy of 
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secondary mathematics teachers, yielding comparisons of different concepts across dif-

ferent situations that influence and are influenced by it. Hence, a deeper understanding of 

the antecedents and consequences of pedagogical empathy ushers explorations on the 

mechanisms to improve the teaching and learning process, along with the improvement 

of teachers’ pedagogical empathy, which will eventually contribute to the body of 

knowledge in educational psychology (Martinsone & Žydžiūnaite, 2023). Consequently, 

this study is lucrative in education because of its potential connection to teachers’ im-

provement of pedagogical empathy through training programs, teaching-learning inter-

ventions via instructional strategies, and the development of educational policy grounded 

on pedagogical empathy. 

Review of Related Literature 

The review of related literature discusses the variables related to the objectives of 

the study. This section includes empathy, related phenomena to empathy, dimensions of 

empathy, pedagogical empathy, classification of pedagogical empathy, pedagogical em-

pathy in teaching mathematics, antecedents of pedagogical empathy, consequences of 

pedagogical empathy, empathy as a pedagogical phenomenon, and the basic empathy 

scale versus the pedagogical empathy scale. 

Various investigations have analyzed empathy, resulting in multiple understand-

ings of its essence. Empathy's significance has fluctuated throughout the ages. Over 40 

distinct interpretations of empathy have been documented by Cuff and colleagues (2016) 

across time. The variations between diverse definitions of empathy arise from their con-
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nections to other notions. Examining the diverse definitions of empathy as delineated by 

the literature is essential (Decety & Ickes, 2011). Empirical studies by diverse academics 

provided insights that informed our examination. 

The terms "en" in its assimilated form, "em," which means "in," "during," and 

"together," and "pathos," which means "experience," "feeling," and "to suffer," are the 

origin of empathy (Breyer, 2020). Thus, there are various etymological definitions of 

empathy, one of which is "to suffer together." However, Lipps adapted Rudolf Lotze's 

German term "Einfühlung" in 1903, which translates to "in feeling" and was first used in 

1858, to refer to the capacity to see oneself in another person's condition (Decety & Ick-

es, 2011). As a result, Titchener borrowed the word "einfühlung" from the German lan-

guage to coin the English word "empathy" (Breyer, 2020; Decety & Ickes, 2011). Cur-

rently, empathy is referred by some researchers and psychometricians as knowing other 

person’s emotional state (Preston & De Waal, 2002) and call it “cognitive empathy” 

(Zahn et al., 1992; both cited in Decety & Ickes, 2011) or “empathic accuracy” (Ickes, 

2004 as cited in Decety & Ickes, 2011). These researchers propose that empathy arises 

when one individual can deeply understand another's emotional interior. Through dia-

logue and surrounding cues, one can determine another's emotions. Considering the fact 

that a teacher may come across a visibly agitated student with a neutral expression and an 

empty stare. The instructor queries the student about their emotions, and the student re-

plies by conveying their unease regarding the exam results. The former has observed that 

the latter is anxious about their upcoming exam, causing them to appear drained of emo-

tions. 
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On the other hand, some researchers define empathy as supporting another per-

son’s expression and posture and call it “motor imitation” (Decety & Ickes, 2011; Hoff-

man, 2012) or “imitation” (Decety & Chaminade, 2003). According to Preston and De 

Waal's (2002) perception-action model, since two people have similar brain pathways, it 

is possible for one person to mimic another person's inner feeling by seeing and under-

standing how he or she feels when someone conveys an emotion experiences and then 

tries to duplicate it in some way, for example: when a person watches a movie depicting 

heartbreak and the protagonist cries, the audience will inevitably experience something 

similar to that emotion. 

Meanwhile, some neuroscientists, psychologists, and philosophers described em-

pathy as the capacity for one individual to experience the feelings of another (Cuff et al., 

2016; Darwall, 1998; Decety & Chaminade, 2003; Decety & Ickes, 2011; Eisenberg & 

Strayer, 1990; Preston & De Waal, 2002). Studies emphasize, nonetheless, that experi-

encing empathy for another person does not always mean that one will feel the same 

emotion, but rather a related emotion (Hoffman, 2012). According to Hatfield et al. 

(1993, referenced in Decety & Ickes, 2011), empathy is a combination of emotional 

matching and capturing in this way. This indicates that one individual displays a physio-

logical state that is nearly equivalent to that of another individual. "Shared physiology" is 

the term Levenson and Ruef (1992) used to describe this idea. But it's still unclear how 

much one person's emotions will resemble another's (Decety & Ickes, 2011). While we 

cannot yet claim to fully comprehend or feel another person's internal circumstances, we 

can be sure that we can get a sense of it.  
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Similarly, other authors have stated that empathy is the ability to imagine the 

thoughts and feelings of another person (Decety & Ickes, 2011). Understanding the other 

person’s thoughts and feelings depends on the person in question, his or her actions, and 

desires. This approach is referred to as the "imagine him" approach by Stotland (1969), 

the "imagine another" perspective by Batson & Shaw (1991), "projection" by Adolphs  

(1999), and "perspective taking" by Ruby and Decety (2004). The concept means that one 

person projects their idea of what another person feels and thinks based on what they per-

ceive. However, some researchers build their definition of empathy by stating that it is 

the ability of a person to imagine how to think and feel in another person’s place (Decety 

& Ickes, 2011). This concept is referred to by some researchers as changing places in 

fancy, role taking, decentering, imagine-self perspective (Stotland, 1969), and simulation 

(Darwall, 1998).  According to Stotland (1969, referenced in Decety & Ickes, 2011), the 

imagine-him perspective is distinct from the imagine-self perspective in some subtle 

ways. By visualizing oneself in the other person's situation, a person who uses the imag-

ine-self perspective might understand how another person comes to feel or think the way 

they do (Stotland, 1969, as cited in Decety & Ickes, 2011). To put it another way, an em-

pathic person can imagine themselves in another person's shoes and generally compre-

hend the context of that person. Therefore, the empathic person's viewpoint remains more 

central. The imagined perspective, however, allows one to identify another's feelings and 

ideas based just on their perception of the situation. While everyone has a unique context, 

one can project into a dialogue to comprehend the context of the other person. Even so, 
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one may only fully comprehend a portion of another person's feelings by projecting one's 

own feelings onto them. 

The notion of empathy is continually evolving as more researchers show an inter-

est in providing a clear definition and identifying the connected, measurable elements 

that make up the world. The nuances of the empathy notion examined in this paper are 

crucial for a deeper understanding of the phenomenon. It is therefore vital to transversally 

analyze this construct, which is central to this theory. To be more precise, research on the 

application of empathy by teachers in the classroom is beneficial for improving the teach-

ing-learning process. 

Related Phenomena to Empathy 

Empathy is a more recent idea in philosophy (Breyer, 2020). Since it has multiple 

dimensions, we must find comparable but more easily understood abstractions to com-

pletely understand them. These ideas were articulated without drawing a clear contrast 

between them; therefore, comparable ideas can occasionally be confused with empathy. 

In some research, these ideas have been compared to empathy, although some significant 

differences exist (Decety & Ickes, 2011). Consequently, understanding empathy as a con-

struct requires examination of several linked principles. 

Empathy vs. Sympathy. It seemed like some definitions of empathy had been 

mixed with other concepts, like sympathy (Cuff et al., 2016; Breyer, 2020). According to 

some researchers, sympathy and empathy are essentially the same (Darwall, 1998; Eisen-

berg & Strayer, 1990; Preston & De Waal, 2002). The Editors of Merriam-Webster Dic-

tionary (2022) define sympathy as the act of one person sharing another's sentiments. For 
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instance, when a loved one is grieving or has lost something, one feels sad. Furthermore, 

the bodily resonance that is felt when yawning because someone else is yawning serves 

as an example of sympathy, according to Breyer (2020), who cited Plato and Aristotle. 

These illustrations and ideas are comparable to how some scholars, such as Decety & 

Ickes (2011), defined empathy and referred to the phenomenon as "imitation." Empathy, 

according to Decety & Ickes (2011), is the capacity to identify with another person's ex-

pression and stance. Evidently, according to some experts, empathy and sympathy share 

some characteristics.  

However, some academics dispute the idea that sympathy and empathy are the 

same constructs (Cuff et al., 2016; Eisenberg et al., 1991; Hein & Singer, 2008). The 

Merriam-Webster Dictionary editors (2022) stated that empathy is used when a person 

can conceive and comprehend how another person may feel without necessarily experi-

encing the same emotion as that person. Sympathy is used when one person shares an-

other's experience. From this perspective, a sympathetic person can intuitively sense the 

emotional experiences of another, while an empathetic person can merely observe and 

comprehend them. On the other hand, sympathy, according to Eisenberg et al. (1991, p. 

65, cited in Cuff et al., 2016), is a type of vicarious emotional reaction based on the ob-

servation of another emotional state or situation involving feelings of sorrow or concern 

for the other person. In addition, Wispé (1986, cited in Uhing, 2020) defined sympathy as 

an increasing recognition of another person's pain as something that needs to be ad-

dressed. In other words, a person who sympathizes is aware of the challenging situations 

that another person faces. Wispé (1986, cited in Uhing, 2020) went on to underline that 
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sympathy is defined in terms of negative feelings, in contrast to empathy, which can refer 

to understanding both pleasant and unpleasant situations of another person. This idea di-

rectly contradicts how Merriam-Webster Dictionary editors defined empathy and sympa-

thy in 2022. In addition, Hein and Singer (2008) backed up the latter idea, arguing that 

whereas sympathy comprises "feeling for," empathy involves "feeling as" the other. They 

expanded on this idea by stating that when observing sadness in another, an empathic 

person will experience the same emotion (feeling as), whereas a sympathetic person will 

experience feelings of concern (feeling for). This idea is important to underscore because 

the intensity of involvement matters. When someone "feels for" another person's position, 

they frequently only offer cursory comprehension. However, when a person "feels as" 

another person, they often promote a deeper connection.  This is in line with the research 

done by Decety and Ickes (2011), who found that the neural mechanisms supporting the 

two constructs differed significantly from one another. 

Numerous studies have found substantial differences between the concepts of 

sympathy and empathy. When referring to understanding and experiencing another per-

son's emotional environment, it is important to establish boundaries when using the terms 

sympathy and empathy. Then, if not entirely eliminated, the uncertainty around these 

terms will be reduced. In the context of the study, empathy is the main construct to be 

highlighted as it is used as a tool in making educational decisions for a successful teach-

ing-learning endeavor. 

Empathy vs. Compassion. Although empathy was only recently defined, com-

passion was previously considered to be the same thing (Breyer, 2020; Cuff et al., 2016; 
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Decety & Ickes, 2011), as it relates to the same desire to feel and understand others’ ex-

periences (Singer & Klimecki, 2014). Recent research, however, emphasizes a distinct 

difference between the notions of these two constructs (Breyer, 2020; Cuff et al., 2016; 

Darwall, 1998; Decety & Ickes, 2011; Singer & Klimecki, 2014).  

Compassion, according to Goetz et al. (2010, p. 351), is the emotion that occurs 

when one sees someone else’s suffering, and that spurs the immediate intention to lend a 

hand. They cite studies that claim compassion exhibits immediate facial expressions and 

behavior that signal a desire to assist others. Additionally,  define compassion as being 

aware of another person’s suffering and wanting to help them. It is obvious that empathy 

and compassion are somewhat comparable based on the researchers’ definition of com-

passion. However, compassion needs a little more effort because it frequently reflects a 

desire to assist and lessen another person’s suffering. Furthermore, Kanov et al. (2004), 

who were mentioned by Strauss et al. (2016), contend that “noticing, feeling, and re-

sponding” are aspects of compassion. In his study, he emphasized that whereas “feeling” 

adopts empathetic concerns, which entail taking on and visualizing another person’s emo-

tional situation, “noticing” involves being conscious of yet another person’s suffering. On 

the other hand, “responding” entails wanting to lessen someone else’s suffering. Accord-

ing to the definition of Kanov et al. (2004) on compassion, empathy is a phase in the 

compassion process. Clearly, empathy precedes compassion.  

Why is empathy—rather than compassion—the study’s main focus? This study 

emphasizes empathy rather than compassion as a tool in education since it only seeks to 

understand the idea that teachers are placing themselves in their students’ shoes in order 
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to make informed decisions regarding the educational endeavor. Sometimes a teacher’s 

compassion blurs their judgment and overcomes the requirement for a prescriptive ap-

proach to achieving learning objectives. Teachers who have a strong sense of compassion 

often become tolerant to the point where students take advantage of them (Quin et al., 

2014). To the point that students disregard the demands of the teachers and get away with 

it, because they are still given passing grades. Therefore, if compassion is not used ap-

propriately, it runs the risk of becoming just another inefficient teaching tool. Instead, to 

be more objective in ensuring that educational goals are met, teachers must combine di-

rective and co-creative approaches (Quin et al., 2014), which empathy as an educational 

tool offers. 

Dimensions of Empathy 

The dimensions of empathy have been the subject of numerous studies by re-

searchers. The notion of empathy can be defined in part by these attributes. According to 

the author’s viewpoint, the dimensions of empathy vary (Cuff et al., 2016, cited in Uhing, 

2020; Stepien & Baernstein, 2006). Despite the fact that empathy can be conceptualized 

in many ways, finding a common ground in the conceptualization of a trans perspective 

definition of empathy is crucial. As a result, researchers should compare different con-

ceptions of empathy in order to develop an understanding of empathy that is unified. Ac-

cordingly, this study will highlight the three dimensions of empathy derived from a varie-

ty of research (Wiseman, 1996; Neumann et al., 2016; Powell & Roberts, 2017; Chere-

wick et al., 2022) and two dimensions of pedagogical empathy (Borich, 2016; Decety & 

Meyer, 2008; Meyers et al., 2019; Rogers, 1957; Starcevic & Piontek, 1997). 
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Three Dimensions of Empathy. Empathy is pivotal in developing good relation-

ships with others, including understanding them, creating a good rapport, and establishing 

social harmony (Berardi et al., 2020; Norfolk et al., 2007). This can be seen in all aspects 

of daily life. In education, empathy is an integral part of institutional and pedagogical de-

cisions to foster inclusive and supportive teaching-learning environments (Makoelle, 

2019). Teachers can understand, feel, and make teaching adjustments to cater to their stu-

dents’ needs. Hence, affective, cognitive, and behavioral dimensions of empathy are dis-

cussed in this study, as it is necessary to understand and appreciate its vital role in the 

teaching and learning process.  

The First Dimension is Affective. The affective dimension of empathy as applied 

in education comprises the ability of teachers to feel and identify with the emotional state 

of their learners (Ampofo et al., 2025; Maximiano-Barreto et al., 2025). Affective empa-

thy drives care, a supportive educational environment, and authentic emotions (Ampofo 

et al., 2025; Jia et al., 2024). It is necessary to identify with how students feel because it 

serves as a guide for teaching decisions.  

According to Wiseman (1996), empathy is a feeling-based reaction that results 

from understanding how another person is feeling. People may feel similar feelings to 

those they see others experience when they watch them (Cherewick et al., 2022; Neu-

mann et al., 2016). However, the degree to which people are emotionally invested in their 

sympathetic reactions varies. For a variety of reasons, some people find it difficult to 

emotionally relate to their own experiences, while others react more strongly when wit-

nessing horrifying situations in others.   
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This specific form of empathy enables people to intimately connect with the emo-

tional experiences of others. According to a 2016 investigation by Neumann and peers, 

empathy's emotional and cognitive elements are linked with personality characteristics. 

The study indicated a correlation between emotional empathy and agreeableness among 

the Chinese sample, while also revealing an inverse relationship between these variables 

and neuroticism. People with an agreeable nature were more likely to catch the emotional 

states of those nearby. In contrast to their counterparts, individuals with lower neuroti-

cism showed restraint when encountering others' unpleasant feelings. These findings also 

show how cultural norms affect how effective empathy and personality variables relate to 

one another. 

Research has connected affective empathy with favorable results in mental health. 

According to Kanske et al. (2015), greater scores on tests of trait emotional intelligence, 

which include components related to affective empathy, were linked to lower levels of 

depressive and anxiety symptoms. This shows that empathetic behavior and skill devel-

opment, especially affective empathy, can support mental health outcomes (Cherewick et 

al., 2022). Hence, empathic teachers can help students learn more by being aware of their 

emotional states.  

One feature of this dimension is exemplified when teachers are attuned to stu-

dents’ sense of fulfillment as a consequence of excelling in the classroom. A positive 

learning environment is co-created by teachers and students when students show satisfac-

tion and happiness in learning. This is parallel to the ideas in the study of Könings et al. 

(2021), which posit that co-creation in learning is formed when there is active learner in-
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volvement and teacher-student collaboration during class activities. Clearly, when teach-

ers are able to feel the students’ emotions, whether positive or negative, they can create 

an environment that is inclusive and liberating for learning.   

Furthermore, knowing students' struggles and responding to them are as important 

as empathizing from an instructional perspective. Teachers who demonstrate genuine 

care in their students’ issues can foster and preserve a supportive psychological safety in 

the classroom (Monteiro et al., 2021). However, teachers should avoid excessive protec-

tion to solve students' problems. In the long run, the absence of risky experience will lim-

it the development of students' resilience and independence (McCalman et al., 2017). Al-

so, the ability to empathize with the disappointments and loneliness of students is crucial 

for forming trusting relationships. McAllister and Irvine (2002) found in research that it 

is important for teachers to show empathy to students to prevent feelings of loneliness 

and to promote students' sense of belonging. 

Understanding students' needs and frustrations, and having the ability to empa-

thize with their challenges, are other forms of building an empathetic relationship with 

the students. In this sense, Wan et al.'s (2023) findings on the importance of teacher em-

pathy in addressing the diverse needs of students and in facilitating their academic 

achievement resonated in this study. In addition, building on students' social lives and 

enjoying their joy will also nurture a school community. The outcomes by Dietrich et al. 

(2021) highlighted the role of teacher-student relationships in establishing a positive 

classroom that acknowledges students and offers help. 



34 

 

In conclusion, empathy in education must focus on the affective part of empathy, 

which is defined by emotional understanding and the sharing of others' feelings. It ena-

bles the development of sincere emotional bonds between teachers and students, generat-

ing an atmosphere of support and caring that is motivated by empathy. Understanding 

and separating the affective component of empathy can help one get insight into how 

people behave emotionally and how it might affect their general well-being. 

The Second Dimension of Empathy is Cognitive. Understanding and recognizing 

other people's viewpoints and thoughts are the main objectives of the cognitive compo-

nent of empathy. It entails having the capacity to mentally adopt various points of view 

while taking into account what others might feel or believe in particular circumstances. 

Cognitive empathy allows people to see beyond their own experiences and gain compre-

hension of those of others, promoting empathy-driven tolerance (Neumann et al., 2016). 

There are various levels of cognitive engagement in empathetic responses, with 

some people demonstrating a stronger ability to take another person's perspective and un-

derstand their emotions, while others may struggle for a variety of reasons, according to 

Wiseman (1996). Empathy is an intellectual process that necessitates active listening, ob-

servation, and interpretation (Cherewick et al., 2022). Developing emotional intelligence 

requires recognizing and addressing social cues. 

As Wang et al. (2022) noted, there is a connection between the cognitive aspect of 

empathy and several personality characteristics, such as openness, agreeableness, and 

neuroticism. High degrees of openness often coincide with enhanced cognitive empathy 

capabilities. The connection between innate personality characteristics and emotional un-
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derstanding has been explored. Neumann et al. (2016) referred to Davis and Franzoi 

(1991) in stating that people with high agreeableness are more likely to demonstrate 

heightened empathic concern. 

According to Morelli et al. (2014) study, increased empathic understanding corre-

sponds to higher levels of internalized behaviors. Both cognitive empathy and its oppo-

site, impaired emotional intelligence, can impact one's mental health in distinct ways. In-

vestigations have underscored the need to differentiate the emotional and cognitive as-

pects of empathy when analyzing social actions. According to Shamay-Tsoory et al. 

(2009), those with brain damage to the emotional areas were unable to accurately deci-

pher facial signs of emotional states. Investigating the many faces of empathy, such as 

cognitive empathy, offers invaluable insights into the subtle yet profound ways in which 

social interactions shape our mental health over time. 

Teachers who have high cognitive empathy are attuned and sensitive to their stu-

dents' views, feelings, thoughts, problems, and learning situations (Erlich & Gindi, 2021). 

Empirical findings show that there can be no positive teacher-student relationality and 

academic achievement without these insights (Kozina et al., 2023). As a case in point, 

understanding the perspective of students requires that you acknowledge and give credit 

to their views in the classroom. Empirical studies provide evidence of the significant im-

pact of acknowledging different perspectives of students in enhancing their learning and 

development. Hence, knowing the emotions and ideas of students means that you are tru-

ly aware of their emotional life and their contributions to the intellectual life of the class-
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room. It is important because it goes a long way in making students feel welcomed, vali-

dated, and respected in the classroom environment (Benner et al., 2017).  

In addition, making sense of students' thinking and their mathematical and learn-

ing environment can involve critical reflection. The process of engaging in reflective 

practice entails thinking deeply about students and the contexts in which they learn (Su-

phasri, 2021). This can help teachers develop the kinds of pedagogical practices and in-

terventions that allow students to be the best that they can be in a particular context (Za-

hid & Khanam, 2019). Furthermore, a strong example of cognitive empathy in teaching is 

the understanding of the necessity to develop relationships with students and considera-

tion of their unique qualities (McAllister & Irvine, 2002). The creation of a collaborative, 

inclusive, and encouraging learning environment is mostly the responsibility of educators 

who recognize the importance of a strong rapport and modify their methods according to 

the sorts of students they work with (Zhu et al., 2019). Grasping the significance of how 

students feel and considering their emotional circumstances in addition expresses one's 

cognitive empathy (Martingano & Konrath, 2022). When teachers understand the im-

portance of students' emotional states and can actively read student cues, appropriate in-

terventions can be made for the student, and a climate of healthy learning can be estab-

lished (Wanless & Domitrovich, 2015). 

In conclusion, the ability to accept divergent views and gain insight from other 

people's experiences is part of the practice of cognitive empathy. The ability to tolerate 

empathy with compassion is essential for successful relationships between teachers and 

students, as well as academic success. By being aware of the thoughts and feelings of 
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your students, you can change interventions to help create a supportive learning environ-

ment. 

The Third Dimension of Empathy is Behavioral. The capacity to comprehend 

and react, via actions and behaviors, to the feelings and experiences of others is known as 

behavioral empathy (Cherewick et al., 2022). It involves responding with love, compas-

sion, and support for other people. Also, empathizing with others demands an acute un-

derstanding of their feelings, which can be developed through practice. Showcased by the 

teacher's skill to detect and adapt to nonverbal hints, including body language and facial 

expressions, as evident in (Eklund & Meranius, 2021). In academic settings, this compo-

nent of empathy is essential as it allows educators to create an inviting and inclusive at-

mosphere for their learners. Empirical findings demonstrate a positive correlation be-

tween empathic behavior and enhanced social/emotional performance. As revealed by 

Sesso et al. (2021), there exists a positive association between heightened empathetic ca-

pacity during early adolescence and diminished incidence of psychological issues. Data 

reveals that educators with empathetic tendencies excel at fostering a protected academic 

atmosphere and bolstering students' emotional resilience. Furthermore, behavioral empa-

thy has been connected to better academic outcomes. Preston and  De Waal's (2002) 

study indicates that behavioral empathy is connected to superior performance on social 

cognition tasks. This shows that behaviorally empathic teachers are better at identifying 

and addressing the needs of their students, which enhances learning outcomes. 

Furthermore, behavioral empathy manifests in numerous ways, which are im-

portant in creating a supportive and successful learning environment. Paying attention to 
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the emotional needs of the students is not only important for care and support, but also 

for making the students feel valued and understood (Mercader-Rubio et al., 2022). 

Teachers who express empathy about the fact that the students could have multiple learn-

ing styles show an understanding of the fact that not all students learn the same way, and 

would adjust their teaching approach accordingly (Sarkingobir et al., 2023). Not to forget 

that a teacher’s empathic behavior towards academic difficulties would maintain rigor in 

teaching, without compromising student success (Wijaya & Setiawan, 2021). The setting 

in which mathematics is taught is also vital, and having a conducive learning environ-

ment for mathematics promotes communication and co-operation (Pu et al., 2023). 

To incorporate behavioral empathy, listening to the students' worries that may or 

may not be related to the content (Lalor & Baird, 2006), and correcting errors gently 

(Hoth et al., 2022) are essential. Every student wishes for support from a patient listener 

and from a guide who rectifies the errors and empathizes with their feelings. Validating 

student attempts (Zhang et al., 2024) helps the students in developing a more positive ori-

entation towards their own learning. Every attempt should be given a pat on the back, 

without causing any confusion between praising trying without learning, and praising re-

sults. Letting every student speak in the discussion, irrespective of the correctness of the 

response (Sayeski & Brown, 2011) and modifying the teaching to accommodate the 

needs of the students (Aldrup et al., 2022) would help in the line of not skipping any mi-

nor aspect of the empathy opportunities in class. 

In addition, encouraging students to finish the task (G. Wang et al., 2024) stimu-

lates a growth mindset in them, assisting them in developing resilience. According to 
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Ampofo et al. (2025), teachers' demonstration of behavioral empathy is a key component 

of the learning environment where students are likely to get engaged and experience aca-

demic success. Another relevant finding is from the study by, where the authors provide 

evidence of the role some teachers played in students' sense of belonging and well-being 

in the classroom. 

In conclusion, understanding and relating to another person's actions is essential 

for empathy in educational settings. The instructor's skillset involves effectively recog-

nizing and responding to the actions of students with empathy and supportiveness. Ac-

cording to research, behavioral empathy among students is linked to better social and 

emotional outcomes as well as higher academic outcomes. By recognizing and addressing 

nonverbal signals, teachers can foster a nurturing setting that benefits the welfare and 

progress of their students. 

Two Dimensions of Empathy in Teaching. Empathy is the cornerstone of the 

educational decision-making process since it is a basic tool for determining what is need-

ed, pertinent, and effective in instruction and development. Examining two basic ele-

ments that underlie its relevance and provide a concrete basis for knowledge on how em-

pathy influences instructional strategies is "Empathic Understanding" and "Empathy in 

Teaching." It is thus not only advantageous but also necessary to totally understand how 

empathy promotes a positive and effective learning environment in the classroom through 

these components. 

Empathic Understanding. Empathy theory, which emphasizes that taking on an-

other person’s viewpoint improves one’s capacity to recognize and understand their 
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thoughts and emotions and makes it easier to share experiences, needs, and desires, is the 

foundation of empathic understanding (Riess, 2017). According to Clifton and Grushka 

(2022), empathic understanding also includes the deep ability to relate to and deeply con-

nect to the experiences, viewpoints, and feelings of others in order to promote meaningful 

and compassionate interactions. Hence, empathic understanding requires not only feeling 

students’ emotions or perspectives but to going beyond it by understanding how and why 

they feel the way they feel. Understanding students’ perspectives and the reasons that 

drive their emotions of struggles or success helps teachers to make sound educational de-

cisions. Therefore, empathic understanding as a dimension of pedagogical empathy is the 

ability of teachers to understand the feelings, emotions, points of view, thoughts, and dif-

ficulties of the students (Decety & Meyer, 2008; Rogers, 1957; Starcevic & Piontek, 

1997).  

Empathy in Teaching. Empathy in teaching goes beyond feeling and understand-

ing the students’ emotions and perspectives, but includes finding effective strategies that 

fit the students’ context (Zhou, 2022). It is a pedagogical tool to make sound and actiona-

ble educational decisions (Aldrup et al., 2022). Empathy in teaching also includes creat-

ing a supportive and inclusive learning environment, which leads to improved learners’ 

engagement and academic performance (Ampofo et al., 2025; Zhang et al., 2024; Zhou, 

2022). Moreover, through sustained listening and emotional awareness, teachers can have 

a clear view of what learning strategies and learning styles are appropriate to students’ 

needs (Zhou, 2022). Thus, empathy in teaching refers to the ability of teachers to adjust 
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their educational decisions and actions to match students' difficulties, perspectives, anxie-

ties, and actions (Borich, 2016; Meyers et al., 2019). 

Pedagogical Empathy 

Building a relationship with students through empathy is essential to effective 

teaching in order to create an atmosphere that encourages academic achievement. Previ-

ous studies have shown that teachers who demonstrate empathy for their students are 

more likely to see higher levels of engagement and develop strong relationships with 

them (Davis, 1996; Eisenberg et al., 1991; Swan & Riley, 2015). Furthermore, develop-

ing an understanding of students can result in better academic achievement for those who 

are having difficulty or feel overburdened by the course material (Davis, 1996, cited in 

Swan & Riley, 2015). Researchers probing empathy's function in teaching developed the 

term "Pedagogical Empathy," though the identity of its creator remains uncertain. 

The esteemed educator Uhing (2020) laid the foundation for understanding peda-

gogical empathy through her research. This definition highlights the significance of 

teachers utilizing their proficiency in recognizing the singularities of their students to 

construct a more gratifying and productive learning environment. This definition is in 

conjunction with Ampofo et al. (2025 definition of pedagogical empathy, which states 

that it is the ability to recognize and respond appropriately to individual student needs. As 

noted by Jolliffe and  Farrington (2006), pedagogical empathy revolves around grasping 

the mental processes that influence a pupil's academic behavior to foster better academic 

support. Additionally, Posokhova et al. (2020) characterized pedagogical empathy as the 

capacity to correctly recognize and address a learner's emotional requirements, thereby 
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establishing an atmosphere that fosters optimal educational engagement. Like Uhing's 

(2020) definition, the latter concept highlights comprehension rather than purely reacting 

to students' emotional requirements for successful instructional practice. 

Taking all this into consideration, several researchers agree that pedagogical em-

pathy is the practice of teachers using their understanding and knowledge of students to 

create a more effective learning environment. Being cognizant of individual student 

needs and promptly addressing any difficulties or emotional burdens is crucial for opti-

mal academic performance. The provision of aid extends to students battling issues that 

could impede their academic progress. In a nutshell, pedagogical empathy is defined as 

the practice of teachers using their understanding and knowledge to recognize, respond 

appropriately, and understand the cognitive processes underlying a student’s behavior to 

create an environment that is conducive to learning. 

Classification of Pedagogical Empathy  

As a latent construct, pedagogical empathy may be measured in several aspects. 

However, to quantify pedagogical empathy using multiple factors, it is required to first 

comprehend its categorization. In this study, I identified four primary forms of pedagogi-

cal empathy from other relevant studies that may be combined to produce new types of 

empathy. Interpersonal, social, cognitive, and affective empathy are the four basic forms 

of pedagogical empathy (Segal, 2011; Meyers et al., 2019). 

The first of the four primary classifications of pedagogical empathy is interper-

sonal pedagogical empathy. According to Meyers et al. (2019), interpersonal empathy 

refers to the mechanisms by which one person learns about another's interior condition 
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and is driven to respond with sensitive care. However, Meyers et al. (2019) extended Carl 

Rogers' (1969) notion of empathy as a function of education by applying this word to 

teachers. They coined the phrase "teacher empathy," which asserts that learning is far 

more likely to take place when a teacher is aware of how education and learning seem to 

the student and can decipher the student's internal response (Rogers, 1969, as cited in 

Meyers et al., 2019). This notion is consistent with the description of pedagogical empa-

thy as a relationship in which a teacher empathizes with a student and uses that 

knowledge to guide instructional decisions (Uhing, 2020). As a result, in this study, 

teacher empathy also refers to pedagogical empathy. This leads to my own interpretation 

of interpersonal empathy as interpersonal pedagogical empathy. Consequently, interper-

sonal pedagogical empathy refers to the methods by which a teacher learns about a stu-

dent's inner state and is motivated to respond with attentive care. 

Second, by having a solid understanding of larger societal difficulties, a person 

may be motivated to work toward improvements that affect large groups of people, which 

is what social empathy exhibits (Southwick et al., 2016). Even though Meyers et al. 

(2019) proposed a distinct interpretation of social empathy, where it is seen as the ability 

to comprehend individuals via a conscious acknowledgment of their life events and expe-

riences, thereby fostering an appreciation of societal disparities and inequalities. Clearly, 

Meyers et al. (2019) defined social empathy as applied to the context of teachers. This 

highlights the teacher's ability to grasp the social atmosphere of the learner and utilize 

such understanding to inform effective educational strategies. 
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The third and most critical form of pedagogical empathy is cognitive. As revealed 

by Khanjani et al. (2015), cognitive empathy pertains to a person's ability to identify and 

address another person's emotional state. In essence, cognitive empathy entails being able 

to fully understand an individual's emotional state through profound mental processing 

(Decety & Ickes, 2011). A rational appreciation of another's feelings can serve as a con-

clusive indicator of cognitive empathy. However, Swan and  Riley (2015) adopt a peda-

gogical approach to understanding teacher empathy. Cognitive empathy involves the ca-

pacity to thoroughly understand and address the learner's thoughts and emotions. So, 

from a teaching perspective, I employed cognitive empathy in this investigation. 

In this study, affective pedagogical empathy is the final category. Affective empa-

thy was taken from a generic standpoint but is then seen via a pedagogical lens, just as 

the other categories of pedagogical empathy. According to Van Zonneveld et al. (2017), 

affective empathy is the ability of an individual to experience what another person feels 

while they are going through a certain emotion. In addition, Decety and  Ickes (2011) 

posit that it is the ability to have emotional responses to the experiences of others that is 

being seen. It is obvious that an effectively empathetic person may share and experience 

other people's emotions and react to them appropriately. On the other hand, affective em-

pathy, according to Zhu et al. (2019), helps educators to demonstrate compassion that in-

fluences their decision-making regarding what instructional strategies are most effective. 

In that regard, a pedagogical viewpoint is used to view affective empathy. As a result, 

affective pedagogical empathy in this study is operationalized as the capacity of teachers 
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to respond to and experience the emotions of their students in a way that affects their in-

structional choices. 

Pedagogical Empathy in Teaching Mathematics 

The concept of pedagogical empathy has been gaining popularity as an essential 

part of enhancing mathematics teaching. Often, mathematics is viewed as a cold and in-

flexible discipline because of the perception that it is commonly taught with little consid-

eration for the emotional and psychological experiences of the learners. This leads to the 

alienation of learners, especially those who struggle, because of the lack of attention, 

which makes the learners view themselves as “not math people” (Black et al., 2011). 

Simms (2016) contended that students persevere through the challenges in mathematics 

learning when they feel that they are intellectually respected and emotionally supported. 

In this context, empathy is more than just showing kindness. It is also about identifying 

the obstacles that students must overcome and making a concerted effort to remove them.  

A crucial component of pedagogical empathy is the capacity of teachers to be at-

tuned to their students’ feelings about learning practices (Lane & Smith, 2021). Eventual-

ly, making students feel that they are emotionally safe. According to Wanless and 

Domitrovich (2015), academic motivation is positively associated with emotionally em-

pathetic settings. Hence, when teachers practice empathy in the classroom, students tend 

to feel safe and comfortable inquiring, admitting misconceptions, and making mistakes. 

All of which are necessary for learning difficult subjects such as mathematics, without 

lowering the standards of education. Zhou (2022) highlighted that empathy in education 

is about honing an atmosphere where students are inclined not to diminish expectations 
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but to satisfy them. Consequently, mistakes become a natural function of the learning 

process rather than a disappointment, and learning becomes collective rather than com-

petitive. Hence, teachers build an atmosphere based on common understanding and re-

spect that leads to a shift in classroom culture (Monteiro et al., 2021).   

The students’ conception of their academic beliefs is significantly shaped by 

teachers’ empathy (Ge et al., 2021; Zhang et al., 2024). According to Rittle-Johnson et al. 

(2024), some students who belong to marginalized backgrounds hold unfavorable opin-

ions of their abilities to learn mathematics. Hence, teachers need to be empathic to moti-

vate students to persevere in learning mathematics (Zhang et al., 2024). Gallagher et al. 

(2022) posit that empathic teaching alleviates students’ idea that only a few students can 

excel in math. Thus, empathic teaching helps build students’ intrinsic and extrinsic moti-

vation, confidence, and self-efficacy. Therefore, pedagogical empathy makes way for in-

clusivity and equity in mathematics education by recognizing individual students’ 

strengths and weaknesses and understanding individual students' contexts. This, in a way, 

helps to dismantle the stereotype that mathematics is only for those few students.  

Furthermore, empathy in the classroom alters teachers’ professional practices 

(Aldrup et al., 2022). Empathic teachers tend to check how they feel during the process, 

apart from understanding and adjusting to students’ contexts. Teachers’ self-emotional 

cognizance results in more responsive teaching (Denston et al., 2022).  To make math 

more inclusive and engaging, teachers modify the setting, structure, and pace of instruc-

tion. Lee & Hannafin ( 2016) suggested that instructional flexibility assists students who 

have difficulties in conceptualizing and managing disinterest in learning. These can be 
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done by adjusting the learning-instructional materials, letting students form their own 

conceptualization of how correct or incorrect their answers are, or relating students' per-

sonal experiences to mathematical ideas. 

Despite all these advantages, incorporating pedagogical empathy remains a chal-

lenge in daily instruction. Systemic problems such as overcrowded classrooms (Osai et 

al., 2021), congested curriculum, and rigorous assessments hamper the capacity of teach-

ers to establish meaningful connections with students. Nevertheless, studies show that 

empathy in teaching has an enormous impact on students’ academic achievements, be-

liefs, and inclinations (Aldrup et al., 2022; Ampofo et al., 2025).  

Antecedents of Pedagogical Empathy 

Generating an inclusive and motivating learning environment that benefits teach-

ers and students both depends on empathy-driven pedagogy as a basic idea. Different fac-

tors influence the formation of pedagogical empathy, consisting of self-efficacy in teach-

ing mathematics, self-efficacy in mathematics, gender, and basic empathy. Similarly, it 

has been discovered that teachers who feel more capable in the subject area of math tend 

to demonstrate higher degrees of compassion toward their students. By understanding the 

precedents of pedagogical empathy, teachers can foster a more sympathetic and support-

ive learning atmosphere for every learner (Ampofo et al., 2025).  

Teacher Self-Efficacy. Self-efficacy among teachers is central to quality instruc-

tion. It involves the capacity to trust their ability to provide an excellent teaching–

learning process. There is a strong relationship between self-efficacy and pedagogical 

empathy that leads to sound teaching decisions (Aparicio-Flores et al., 2020; Graziano et 
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al., 2024). The findings in the study by De Ruig et al. (2024) revealed that several teach-

ers with high self-efficacy are likely to be understanding and show concern when inter-

acting with their students. The findings of Aparicio-Flores et al. (2020) and Graziano et 

al. (2024) indicated that teachers with high self-efficacy are capable of reacting in a help-

ful fashion and are able to handle the emotional conditions of their students. An alternate 

interpretation of the correlation between teacher confidence and educational empathy 

might be that educators with more robust self-beliefs tend to use proactive techniques to 

regulate their instructional settings and offer understanding responses to their students' 

emotional needs. Providing examples, they could illustrate how to encourage positive ac-

tions with rewards and compliments are encouraging instead of relying on reprimands 

and unwelcome criticism (Aparicio-Flores et al., 2020). One possible interpretation could 

be that teachers with increased belief in their abilities are better able to govern their own 

emotions, leading to a more understanding and supportive reaction towards their students' 

emotional needs. Studies have revealed that emotional regulation is a vital aspect of 

teaching, as it empowers teachers to remain serene and centered when faced with difficult 

situations (Brackett et al., 2011). 

In addition, teachers who manifest high self-efficacy are more likely to adopt self-

reflection in teaching, such as assessment of their teaching approaches and asking feed-

back from co-teachers and superiors. These have the propensity to increase teacher 

awareness of students’ emotional and learning requirements, which in turn brings positive 

academic results. A 2014 research project carried out by Hen and Sharabi-Nov found that 

involving novice educators in participatory and introspective exercises increases their 
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emotional acuity. Teachers with high self-efficacy are apt to take part in this approach, 

thereby fostering greater degrees of pedagogical empathy. The connection between 

teachers and students might influence the building of instructional talents. A more robust 

sense of personal capacity among educators could translate into increased rapport with 

their students, resulting in improved emotional insight and bonding. Teacher self-efficacy 

is not an inherent trait; rather, it can be learned and perfected with proper coaching. Im-

proving teacher self-efficacy enhances supportive teaching strategies. For instance, in the 

study by Klassen and Chiu (2010), they found that a teaching professional development 

plan that focuses on the enhancement of self-efficacy resulted in improved teacher-

student connections and augmented student participation. 

In conclusion, a high level of self-efficacy is vital in creating a sustained and ef-

fective teaching-learning process, which is central to pedagogical. It is therefore neces-

sary to provide teachers with an avenue to develop their self-efficacy in teaching through 

training and other teaching-enhancement activities. By improving their self-efficacy, 

teachers can become more confident and effective in managing the emotional needs of 

their students, which can lead to greater levels of pedagogical empathy and ultimately, 

better educational outcomes for their students. 

Self-Efficacy in Teaching Mathematics. Empathy in education often hinges up-

on an individual's belief in their own ability to teach math. As expounded by Giles et al. 

(2016), self-efficacy refers to the judgment teachers form regarding their skill to profi-

ciently impart math principles and motivate student learning. However, pedagogical em-
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pathy is a teacher's capacity to recognize and address the requirements of their students 

(Krejci et al., 2022). 

Empirical evidence suggests that a teacher's confidence in their math teaching 

skills can directly impact their emotional support for students. The analysis conducted by 

Giles and his team (2016) indicated  a strong connection between the degree of empathy 

possessed by elementary preservice teachers and their confidence in teaching mathemat-

ics. Evidence suggests that teachers with stronger self-efficacy in their teaching abilities 

tend to exhibit greater compassion towards their students, understand their requirements 

better, and offer appropriate support. 

Teachers' self-assessed capabilities as educators may additionally shape how they 

relate with students and convey knowledge, thus impacting their ability to demonstrate 

empathy in their teaching approaches. The study by Perera and John (2020) suggested  

that teachers who adopt student-centered approaches and provide tailored support to stu-

dents tend to have higher self-efficacy views regarding teaching mathematics. Research 

indicates that teachers with high self-efficacy are apt to foster students’ self-efficacy in 

mathematics and create an environment where students flourish. 

Ultimately, self-efficacy in mathematics teaching is a significant predictor of ped-

agogical empathy. Educators possessing higher confidence in their math teaching abilities 

tend to display greater compassion toward their students, comprehend their requirements 

more effectively, and offer appropriate support. By comprehending and reinforcing the 

sense of ability among math teachers, we can create a more personable and engaging 

learning environment for students. 



51 

 

Self-Efficacy in Mathematics. Empathy as a teaching-learning approach is 

deemed to be correlated with an increase in self-efficacy in mathematics. This notion in-

volves one’s confidence in solving different levels of mathematics problems, central to 

empathy (Yang et al., 2021). According to research, pedagogical empathy can be preced-

ed by a teacher's level of mathematics self-efficacy because teachers who are more confi-

dent in their ability in mathematics are more likely to display empathy for their students. 

The investigation led by Yang et al. (2021) found that academic self-confidence 

plays a critical role in connecting math performance and instructor encouragement, un-

derscoring the vitality of this element in students' educational success. This shows that 

teachers may promote empathy in their teaching methods by providing students with 

emotional support. Proficient math teachers are more likely to offer emotional support to 

their students, fostering an environment of empathetic instruction. 

Evidence suggests that a teacher's belief in their own math capabilities significant-

ly impacts their capability for empathetic instruction. According to a study conducted by 

Küçükalioğlu and  Tuluk (2021), teachers with high confidence in their abilities had a 

positive effect on their students' math performance. The findings show that mathematics 

teachers with high self-efficacy in mathematics are more likely to motivate learners, 

which leads to improved mathematics learning achievement. 

On the contrary, there is a lack of focus on the direct relationship between teacher 

self-efficacy in mathematics and pedagogical empathy. While there is research that con-

nects self-efficacy and empathy, there is no research that directly suggests that self-
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efficacy in mathematics predicts pedagogical empathy. Hence, there is a need to put this 

in the light for further research investigations.  

In the end, being capable of math is vital to developing empathy towards students. 

High levels of self-confidence in math abilities are essential for educators to understand 

and address the individual requirements of their students. Gaining comprehension of and 

boosting math educators' confidence in their abilities can facilitate the development of 

educational empathy, which, in turn, fortifies the teaching and learning experience in 

math education. However, research investigation that sheds light on the direct relation-

ship between self-efficacy in mathematics and pedagogical empathy must be delved into. 

Gender. Recent studies investigated the influence of teachers’ gender on empathy 

as a tool in teaching (Olson et al., 2019; Samavi et al., 2022). The notion of gender of 

teachers opens discussions on the parameters of its effect on teaching with empathy. The 

mutuality of gender and empathy in teaching is important in the investigation of the in-

fluence of gender on empathy.  

Various studies have explored how teacher gender influences pedagogical empa-

thy. According to the investigation led by, there is a remarkable difference in empathy 

between male and female teachers in the classroom. This idea is supported by the find-

ings of Graziano et al. (2024), who noticed that female teachers exemplified a higher lev-

el of empathy and are more empathic communicators during student interactions. The 

data imply that, naturally, female teachers tend to show a higher level of empathy in their 

teaching decisions. 
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Studies on the link between gender to teachers’ display of empathy in the class-

room have recently on focus. For instance, in the study by Jugović et al. (2023), findings 

revealed that female teachers tend to manifest empathy in the classroom than male teach-

ers. The underlying cause of this trend might be traced back to traditional beliefs empha-

sizing emotional expression as a feminine trait. This also applies to how teachers show 

empathy more frequently to female students than to males. According to Lei et al. (2018), 

other investigations have discovered that male students tend to receive less empathy from 

educators due to their more impetuous or nonconformist conduct. 

Despite its seemingly straightforward nature, the relationship between gender and 

pedagogical empathy is rather intricate. To illustrate, a 2025 study led by Zhao et al. 

found that the connection between teacher gender and empathy was indirectly affected by 

emotional intelligence, implying that emotional intelligence plays a key role in under-

standing gender discrepancies in teaching empathy. Cultural elements could potentially 

shape the link between gender and pedagogical empathy. The findings of Qin and Zhang 

(2024) suggested that there are relatively fewer gender-based differences in educational 

empathy within Chinese cultural contexts when compared to Western societies. Cultural 

traditions emphasizing concord and collaboration among students contribute to this phe-

nomenon. 

In summary, studies revealed that gender predicts empathy in the classroom more 

from female teachers than male teachers. However, though female teachers more fre-

quently manifest empathy in teaching than male teachers, it is not the case that enhance-

ment of empathy in teaching should focus only on male teachers, but on all teachers. This 
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will only mean that gender stereotypes are disregarded since the goal is to improve the 

use of empathy in the classroom. Further, there is more to gender that influences the de-

velopment of higher levels of pedagogical empathy, such as emotional intelligence and 

cultural factors. Hence, teachers must take all these things into consideration to under-

stand the elements to establish a compassionate and inclusive educational setting for eve-

ry student, regardless of gender identity (Lei et al., 2018).   

Empathy. By placing empathy as an initial step, we can better facilitate produc-

tive teacher-student connections and improve student achievement. As highlighted by 

Conyers and Wilson (2017), empathy involves being able to deeply understand and feel 

what another person feels. It entails both affective empathy (emotional sensitivity to the 

states of others) and cognitive empathy (the ability to understand and take the perspective 

of others) (Eklund & Meranius, 2021). Scientific studies demonstrate that empathy can be 

deliberately fostered and honed, rendering it a crucial asset for teachers. 

Studies stress the importance of empathetic interactions in a classroom setting. 

For instance, a thorough research project spearheaded by Aldrup et al. (2022) emphasized 

the essential value of empathy in instruction, along with its association with productive 

teacher-student communication and remarkable academic successes. Inclusive educators 

design an atmosphere that enables students to feel supported and thrive academically. In-

vestigations have been conducted regarding the direct, firsthand encounter with empathy 

in elementary school settings. Empathetic teachers are more likely to create an engaging 

learning environment that supports the academic success of their pupils, as revealed by 
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Swan (2021). This demonstrates the value of empathy in creating enduring teacher-

student relationships and improving the learning environment as a whole. 

A variety of suggested approaches aim to enhance empathetic development in ed-

ucational environments. A productive approach involves modeling, where educators 

demonstrate empathetic behavior toward students through their interactions (Wilson & 

Conyers, 2017). Displaying understanding and concern can foster an atmosphere condu-

cive to growth and motivation among students. A different approach that can improve 

empathy is a teaching point of view. Through this method, Conyers and Wilson (2017) 

discovered that encouraging students to consider diverse perspectives can help foster em-

pathy and its associated capabilities. Practices such as viewpoint-oriented activities, liter-

ary circles, and joint issue-solving exercises can facilitate attaining this goal. 

In conclusion, empathy influences teacher-student interactions and student out-

comes as an antecedent to pedagogical empathy. Teachers may establish a welcoming 

and inclusive learning atmosphere by being sensitive to and expressing the feelings of 

others. In learning settings, approaches such as student-centered modeling and teaching 

can foster empathy. Teachers must learn to understand their peers to establish a setting 

conducive to improved student involvement and welfare. 

Consequences of Pedagogical Empathy 

Pedagogical empathy facilitates a lucrative learning environment that is driven by 

understanding, feeling, and making educational decisions based on students' emotions 

and viewpoints. Empathy as a teaching tool ushers in a reduction in students' mathemat-

ics anxiety and improves students’ mathematics academic achievement. Research sug-
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gests that empathic teachers help learners to alleviate the students’ lack of confidence in 

mathematics, which in turn lessens their mathematics anxiety, increases their self-

efficacy, and improves their academic performance (Rozgonjuk et al., 2020). Through 

empathy, teachers can see students’ context and academic needs. Hence, teachers can in-

fer the appropriate learning strategies that fit the students’ context. Additionally, passion-

ate teachers who give efficient math instruction may alleviate students' fears by fostering 

their enthusiasm and interest in the subject through positive and interactive learning set-

tings that are empathy-driven. Overall, pedagogical empathy is found to be an effective 

technique for developing students' capacity for problem-solving and academic accom-

plishment, as well as having a favorable effect on instructors' well-being and sense of ful-

fillment in their work (Uhing, 2020; Zhang et al., 2024). 

Students’ Mathematics Anxiety. One of the factors that hinders students’ devel-

opment in mathematics learning, which affects their well-being, is mathematics anxiety. 

In the study conducted by Mendoza et al. (2024), anxiety is found to be negatively corre-

lated with psychological well-being. Furthermore, Mendoza et al. (2024) posited that 

mental health has two dimensions, which are positive affective experience (such as opti-

mism and hope) and mental illness, in which anxiety is an indicator. In the context of this 

study, it suggests that mathematics anxiety is a negative indication of student psychologi-

cal well-being. Mathematics anxiety, however, can be reduced when teachers employ 

empathy in the classroom as an instructional tool by being attuned to the students’ emo-

tional and intellectual states. Empathy as a tool in teaching is the ability to understand, 

feel, and make pedagogical decisions that induce an inclusive and supportive learning 
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environment that helps students build their self-efficacy and achievement in mathematics 

(Aldrup et al., 2022). 

Research revealed that mathematics anxiety is linked to the lack of skills in basic 

mathematical tasks and problem-solving difficulties (Rozgonjuk et al., 2020). An in-

crease in confidence in learning mathematics and improved mathematics learning 

achievement are aided when teachers display empathy as an instructional tool. For in-

stance, a study by Yang et al. (2021) revealed that when teachers exemplified empathy in 

the classroom, students tend to increase self-efficacy and confidence, which alleviates 

mathematics anxiety, leading to an increase in students’ learning engagement and im-

proved academic achievements. Hence, emotional support shown by teachers helps build 

their use of empathy in the classroom, which results in lower mathematics anxiety in stu-

dents.  

Additionally, teachers who employ a deep approach to learning, which emphasiz-

es comprehension and meaning making, can aid in lowering students' anxiety related to 

mathematics. According to a study by Rozgonjuk et al. (2020), mathematics anxiety is 

linked to students’ superficial learning. This means that students tend to learn through 

rote memorization and lower-order thinking skills, which consequently results in a shal-

low understanding of the concepts. However, Rozgonjuk et al. (2020) also posited that 

through teachers’ supportive learning, students improve their self-efficacy, which results 

in lower mathematics anxiety. Consequently, supportive teaching champions empathy in 

the classroom, helps students to form their confidence in learning, and alleviates students’ 

mathematics anxiety.  
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Furthermore, teachers who are passionate about mathematics and deliver adequate 

mathematics-related instruction may help in reducing students' apprehension about math. 

According to a study by Jackson & Leffingwell (1999, mentioned in Rozgonjuk et al., 

2020), effective mathematics-related education and teachers' enthusiasm for mathematics 

have a significant role in students' development of math anxiety. Students' interest and 

motivation in mathematics can be cultivated by teachers who show empathy for their stu-

dents by establishing a positive and stimulating learning environment. 

Teachers can employ a variety of techniques, including group projects and active 

learning, to help students who are anxious about math. According to a study by Cooper et 

al. (2018), collaborative tasks and other forms of active learning can help students feel 

less anxious. The collaborative and encouraging learning environment and active learning 

practices allow teachers to establish and help students develop their confidence and per-

formance in math. 

In conclusion, pedagogical empathy can significantly help students who are anx-

ious about math. Empathetic teachers can promote deep learning, boost students' confi-

dence in their mathematical abilities, and deliver effective mathematics-related instruc-

tion. Active learning techniques enable teachers to create a welcoming and stimulating 

learning atmosphere that encourages students' self-assurance and achievement in mathe-

matics. The development of effective teaching practices that encourage positive teacher-

student interactions and improve the teaching and learning experience in mathematics 

education can benefit from an understanding of and support for teachers' pedagogical 

empathy. 
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Students’ Perceived Math Problem-Solving Skills. Comprehending students' 

viewpoints and feelings allows educators to create an encouraging atmosphere for effec-

tive learning. Findings suggest that a compassionate learning environment fostered by 

teachers leads to higher academic achievement and increased student motivation (Uhing, 

2020). An understanding educator cultivates a nurturing space where students feel em-

boldened to interact actively. Empirical evidence confirms that implementing this strate-

gy leads to improved academic performance and learning efficiency among students. 

The consideration of students' math problem-solving abilities is vital to their aca-

demic progress. According to research, students' perceived problem-solving abilities are 

closely related to how well they achieve academically in mathematics. Recent findings 

reveal a strong correlation between empathic education and students' improved confi-

dence in solving math problems (Uhing, 2020). Teachers' empathetic approach generates 

a welcoming environment, motivating students to thoroughly invest themselves in the 

learning adventure. A proven approach to enhancing students' skills at resolving mathe-

matical problems and their desire to learn these subjects. Math prowess hinges on the ca-

pacity to unravel tricky issues. Aspiring students need to demonstrate problem-solving 

prowess in math to reach their goals. By incorporating empathy into the teaching of 

mathematics, Uhing (2020) finds that students benefit from improved problem-solving 

skills and academic attainment. 

With the expectation that students will cultivate exceptionally advanced thought 

processes, teachers should target elaborate learning outcomes (Salmon & Barrera, 2021). 

For students to develop life skills like critical thinking, problem-solving, and mathemati-
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cal reasoning, teachers should actively encourage this behavior in them (Mukuka et al., 

2023). Supportive instructors help establish a collaborative climate conducive to active 

student participation. Empirical findings indicate that utilizing this methodology enhanc-

es students' appreciation of their capacity to tackle complex math issues and encourages 

them to pursue math learning with greater enthusiasm. 

To put it simply, pedagogical empathy is all about comprehending the thoughts 

and feelings of students to foster an ideal academic climate. It has been shown that using 

this strategy enhances students' academic motivation and performance. Studies have 

shown that pedagogical empathy positively influences how well students gauge their apti-

tude to tackle mathematical challenges. The emotional support provided by teachers al-

lows students to become invested in their education. Therefore, integrating pedagogical 

empathy into mathematics teaching can bolster students' perceived problem-solving skills 

and academic performance (Uhing, 2020). 

Empathy as a Pedagogical Phenomenon 

Empathy is a ubiquitous trait that finds expression in diverse areas of existence, as 

observed by Decety and Jackson (2004). Providing a scenario, if someone encounters a 

difficult day at work, they typically react with increased kindness towards their peers. 

Just like how someone might offer aid or assistance if they witness another individual 

struggling on the roadway. Therefore, this quality can also be observed in educational 

settings. Observers may notice similar actions between peers or individuals within a pro-

fessional setting. With education being the underlying framework for this investigation, it 



61 

 

logically follows that the authors primarily concentrate their efforts on exploring empa-

thy's significance in the classroom. 

Empathy as a psychological concept involves comprehending and sharing the 

feelings and experiences of others, whereas as a pedagogical approach it entails educators 

utilizing their insight into individual learners to design an adaptive instructional setting 

that caters to distinct student requirements (Uhing, 2020). As a pedagogical phenomenon, 

empathy is an important concept to distinguish since it enables teachers to better under-

stand their students, recognize their emotional needs, and provide appropriate support. 

Additionally, teachers can optimize their students' performance by comprehending the 

teaching technique known as pedagogical empathy. 

Basic Empathy Scale vs Pedagogical Empathy Scale 

Pedagogical empathy is a certain kind of compassion that concentrates on the ca-

pacity to comprehend as well as react suitably to students' demands in an academic set-

ting. It stands out from basic empathy, which refers a lot more generally to understanding 

and reacting properly to other individuals' feelings or experiences (Konrath et al., 2011). 

However, Chun et al. (2018) insisted that a basic empathy scale can additionally be used 

in an instructional setup, given that it can be applied in various locations. It is, neverthe-

less, negated by Konrath et al. (2011), mentioning that while the basic empathy scale can 

aid educators in comprehending students' feelings as well as experiences, the pedagogical 

empathy scale is especially developed to analyze a teacher's capacity to recognize and 

also react suitably to the demands of students in an educational setting. This may involve 

tasks such as giving feedback or creating learning activities that cater to the individual 
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needs of students. They argue that having an understanding of empathy is more impactful 

on student outcomes compared to basic empathy. Thus, it becomes crucial to assess em-

pathy within the context of how teachers employ it both inside and outside the classroom. 

To gauge the level of empathy among educators, a scale specifically designed for peda-

gogical empathy becomes indispensable. Supporting this notion, Konrath et al. (2011) 

suggested that educators can utilize pedagogical empathy scales to evaluate their abilities 

and effectively support students in their learning journey. 

Synthesis 

This research looks at the creation and validation of a Pedagogical Empathy Scale 

(PES) and investigates the antecedents and consequences of pedagogical empathy. It in-

vestigates different dimensions of empathy, associated phenomena, definitions, and cate-

gorizations of pedagogical empathy, and the distinction between general and pedagogical 

scales. The discussion of related literature encompasses definitions of empathy as applied 

in education. This is important to emphasize the distinction between basic empathy and 

empathy as a tool in teaching. This builds a clear line between measuring basic empathy 

and pedagogical empathy as separate phenomena. It also discussed how different types of 

empathic responses, such as cognitive or affective, can be classified into different types 

for more accurate measurement. 

Following an overview of these concepts related to empathy in educational con-

texts, the paper discusses scale development processes that are required for developing 

reliable measures that accurately capture this phenomenon among teachers. In addition to 

covering topics directly related to the PES creation process, this study provides readers 
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with a comprehensive overview of the various definitions and categorizations of empathy 

proposed in the literature. Readers can use this as a reference to better understand how 

this phenomenon is conceptualized in educational contexts. Overall, this study provides a 

comprehensive look at the scale development and validation processes, as well as an ex-

tensive overview of different definitions and categorizations associated with empathy in 

educational settings. All of these concerns are crucial when it comes to developing valid 

measures that accurately capture teachers' pedagogical empathy. 

Conceptual Framework 

A conceptual framework is a visual representation of the relationships between 

different concepts or variables in a particular phenomenon. In this case, the conceptual 

framework for pedagogical empathy illustrates the relationship between the antecedents 

of pedagogical empathy, the consequences of pedagogical empathy, and the dimensions 

of pedagogical empathy. The antecedents of pedagogical empathy include teacher self-

efficacy, emotional intelligence, gender, and professional development, while the conse-

quences of pedagogical empathy include improved student-teacher relationships, teacher 

burnout, teacher job satisfaction, and emotional intelligence. 

The ability to produce desired results in one's mathematics teaching practice is re-

ferred to as self-efficacy in teaching mathematics. Larger levels of teaching self-efficacy 

would result in larger levels of pedagogical empathy, as indicated by the arrow pointing 

in the direction of this variable. The belief that one can comprehend and supportively re-
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spond to one's students' emotional needs is more likely to be held by teachers who have 

high levels of self-efficacy in teaching mathematics. 

Mathematically proficient teachers can effectively communicate with students due 

to their in-depth knowledge of the subject. Like teacher self-efficacy, pedagogical empa-

thy would have an arrow pointing in the direction of competence in teaching mathemat-

ics, indicating that higher levels of competence in teaching mathematics would result in 

higher levels of pedagogical empathy. 
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Figure 1 

Dimensions, Antecedents, and Consequences of Pedagogical Empathy 

  

Another key precursor of pedagogical empathy is gender. According to research, 

female teachers frequently exhibit better levels of empathy for their students than male 

teachers do (Bali, 2017). As a result, the gender variable would have an arrow pointing in 
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the direction of pedagogical empathy, indicating that female educators would be more 

likely to exhibit higher levels of pedagogical empathy. 

Basic empathy is a primary predictor of developing and honing pedagogical em-

pathy. Empathic teachers are capable of understanding and feeling students’ emotions 

and perspectives as well as making appropriate pedagogical decisions, which improve 

their conceptualization of teaching strategies contextual to students’ situations and per-

spectives. This helps in the formation of stronger teacher-student interactions. The dis-

tinct arrow indicates that basic empathy predicts pedagogical empathy. 

The arrows of pedagogical empathy are directed to the consequences of pedagog-

ical empathy, such as student mathematics anxiety and students’ perceived mathematics 

problem-solving skills. Figure 1 depicts the relationship between pedagogical empathy 

and student anxiety in mathematics as a broken arrow, signifying a negative correlation. 

Teachers’ lack of pedagogical empathy produces students with a high level of mathemat-

ics anxiety, which results in mathematics learning lag. However, teachers who display 

empathy produce learners who are motivated and self-efficacious, which indicates a low-

er level of mathematics anxiety. Students tend towards increased confidence and resili-

ence when educators acknowledge and validate their efforts in math challenges, fostering 

positive attitudes toward problem-solving capabilities. An instructor's empathic behavior 

creates a dynamic space inviting collaboration and arousing motivational energies within 

students, ultimately heightening educational attainment. 

Pedagogical empathy's cognitive, affective, and behavioral elements are likely to 

correspond to different aspects of empathic teaching strategies. To instruct students effec-
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tively, teachers must be aware of their cognitive processes and learning needs. To effec-

tively recognize and address students’ emotional states, one must consider the affective 

dimension. The behavioral dimension also includes the empathetic behaviors and expres-

sions of teachers that support their students' growth and well-being. 

In conclusion, this conceptual framework clarifies how its antecedents, conse-

quences, and different dimensions interact. The development of pedagogical empathy is 

aided by teachers' self-efficacy in both teaching and mathematics, as well as their empa-

thetic nature. The well-being of teachers and student outcomes, particularly perceived 

problem-solving abilities, are favorably impacted by pedagogical empathy. However, a 

lack of pedagogical empathy could result in increased math anxiety among students. Ped-

agogical empathy is further improved by taking cognitive, affective, and behavioral fac-

tors into account in instructional strategies, which promotes a welcoming and inclusive 

learning environment. 

Aims of the Study 

It takes more than simply the capacity to transfer knowledge to students to be an 

excellent teacher. Empathic teachers may establish stronger connections with their stu-

dents, comprehend their needs, and create a safe learning environment that promotes 

growth and development. To gauge how empathic teachers are toward their students, a 

scale on pedagogical empathy is a potent tool. In addition to creating and validating a 

scale for pedagogical empathy, this two-phase study attempts to investigate the causes 

and effects of pedagogical empathy. I want to learn more through this study on how ped-
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agogical empathy impacts mathematics teaching and how it may be fostered among 

mathematics teachers to improve the learning environment for all students. The following 

goals serve as a guide for this two-phase study: 

1. Develop and validate a scale to gauge how empathetic mathematics teachers 

are to their students in a school context; 

2. Utilize the scale as a measure of pedagogical empathy, analyze the variables 

that affect teacher pedagogical empathy (self-efficacy in teaching mathemat-

ics, self-efficacy in mathematics, gender, and empathy); 

3. Examine the impact of pedagogical empathy on student mathematics anxiety 

and students' perceived mathematics problem-solving skills using the existing 

measures.  

Each independent phase has a distinct goal. The purpose of developing and vali-

dating a pedagogical empathy scale is to capture the dimension of pedagogical empathy 

from the literature and other scales. This section of the research aims to identify variables 

that can be tested and scaled and are directly related to pedagogical empathy. The scale 

can then be used to assess teachers' pedagogical empathy in order to improve institutional 

and individual teaching. The second independent paper investigates how factors predict 

the level of pedagogical empathy and what consequences result from pedagogical empa-

thy. 
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Research Problems and Hypotheses 

Based on secondary teachers' assessments of the significance of empathy in edu-

cation, this study seeks to develop and validate a pedagogical empathy scale. The im-

portance of empathy in education has been recognized, especially in relation to mathe-

matics instruction. Empathy is a key component of effective teaching because it enables 

teachers to recognize and respond to students' needs. The goals of the study are to exam-

ine the variables that influence secondary mathematics teachers' pedagogical empathy 

levels and the effects of having either high or low levels of pedagogical empathy. In order 

to examine data from a sample of secondary mathematics teachers and answer the study 

objectives, multiple regression analysis and a series of simple regression analyses were 

used. The results of the study provide valuable insights into the significance of empathy 

in mathematics education and assist in the development of interventions to increase Ped-

agogical Empathy in teachers. The research questions that guide this study are as follows: 

1. What measure of pedagogical empathy for secondary mathematics teachers 

can be developed? 

2. How valid and reliable is the developed measure for pedagogical empathy for 

secondary mathematics teachers? 

3. Do mathematics teachers' self-efficacy in teaching mathematics, self-efficacy 

in mathematics, gender, and empathy predict pedagogical empathy? 

4. Does pedagogical empathy of mathematics teachers predict student mathemat-

ics anxiety, and students’ perceived mathematics problem-solving skills? 
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Research Hypotheses 

Seven hypotheses are put forth by this study about the antecedents and conse-

quences of pedagogical empathy in secondary mathematics teachers: 

1. In comparison to other teachers, female educators exhibit higher levels of 

pedagogical empathy than male teachers. 

2. Teacher self-efficacy in teaching mathematics positively predicts pedagogical 

empathy. 

3. Teacher self-efficacy in mathematics positively predicts pedagogical empathy. 

4. A high level of teachers’ basic empathy predicts a high level of pedagogical 

empathy. 

5. Teachers’ level of pedagogical empathy negatively predicts students’ level of 

mathematics anxiety. 

6. Pedagogical empathy positively predicts students’ mathematics problem-

solving skills. 

Definition of Terms 

The following terms are defined conceptually and operationally.  

Affective Empathy. One of the initial dimensions of pedagogical empathy in 

mathematics scale, used as the basis for the initial development of the pedagogical empa-

thy in mathematics scale.  

Antecedents. These are independent variables in the second phase of the study in 

relation to the context of secondary mathematics teachers, that was measured through dif-
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ferent scales to elicit their influence on pedagogical empathy. It includes teacher self-

efficacy in teaching mathematics, self-efficacy in mathematics, gender, and basic empa-

thy. 

Basic Empathy. This refers to an antecedent of pedagogical empathy that is 

measured by the basic empathy scale in relation to the general empathy of secondary 

mathematics teachers, and was compared to the data of the pedagogical empathy scale to 

establish whether basic empathy predicts pedagogical empathy.  

Cognitive Empathy. One of the initial dimensions of pedagogical empathy is 

used in the development of the initial pedagogical empathy in the mathematics scale of 

secondary mathematics teachers.  

Consequences. These are dependent variables in the second phase of the study, 

measured via different validated instruments to establish whether they are influenced by 

pedagogical empathy. This includes student mathematics anxiety and students’ perceived 

mathematics problem-solving skills. 

Dimensions of Pedagogical Empathy. These refer to the initial dimensions of 

pedagogical empathy (affective, cognitive, behavioral) used in the second and third round 

of scale development, second dimensions of pedagogical empathy  (Empathic Under-

standing, Empathy in Teaching) used in the third and fourth round of scale development, 

and the reframed dimensions of pedagogical empathy as a result of factor analysis (Emo-

tional Awareness, Supportive Teaching, and Instructional Adaptability).  

Emotional Awareness. One of the reframed dimensions of pedagogical empathy 

is based on the result of the factor analyses.   
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Instructional Adaptability. One of the reframed dimensions of pedagogical em-

pathy is based on the result of the factor analyses. 

Mathematics Anxiety. One of the consequences (student variable) of pedagogi-

cal empathy measured by the mathematics anxiety scale, which was compared to the data 

gathered from students’ perception of teachers' pedagogical empathy in mathematics, to 

elicit the influence of pedagogical empathy on this variable. 

Pedagogical Empathy. The latent construct that is measured by the pedagogical 

empathy in mathematics scale.   

Pedagogical Empathy in Mathematics Scale (PEMS). A 21-item developed and 

validated scale that measures the pedagogical empathy of secondary mathematics teach-

ers across three dimensions – Emotional Awareness, Supportive Teaching, and Instruc-

tional Adaptability. 

Self-Efficacy in Teaching Mathematics. One of the antecedents of pedagogical 

empathy that is measured by the Mathematics Teaching Efficacy Belief Instrument 

(MTEBI) is to establish its influence on pedagogical empathy through multiple regression 

analysis. 

Self-Efficacy in Mathematics. One of the identified antecedents of pedagogical 

empathy, which is measured by the Mathematics Self-Efficacy Scale (MSES) to elicit its 

influence on pedagogical empathy via multiple regression analysis. 

Students' Perceived Mathematics Problem-Solving Skills. One of the conse-

quences of pedagogical empathy, measured by the Mathematics Problem-Solving Math-
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ematics Scale (MPSMS) to investigate the influence of pedagogical empathy on this stu-

dent variable. 

Supportive Teaching.  One of the reframed dimensions of pedagogical empathy 

is based on the results of factor analyses. 



111 

 

Chapter 3: 

Results and Discussion 

The results are subdivided into two parts. First, this chapter presents the results of 

the process of development and validation of the scale for pedagogical empathy of sec-

ondary mathematics teachers. Second, it shows the result of the influence of predictor 

variables (antecedents) of pedagogical empathy and its influence on some outcome varia-

bles (consequences). This chapter shows the analysis and interpretation of the results 

based on each research question.  

Results of Phase 1: Scale Development and Validation 

This part discusses the results of the scale development and validation process 

undertaken in this study. The results on dimension identification, item construction, and 

content validation, and initial refinement addressed Research Question 1. Similarly, re-

sults on scale tryouts using exploratory and confirmatory factor analyses addressed re-

search question 2.  

Research Question 1: What measure of pedagogical empathy for secondary mathemat-

ics teachers can be developed? 

Development Stage. This part presents the development stage, comprising the 

content domain and item writing sections. The process of identifying the dimensions and 

the development of scale items was discussed below. Also, the distribution of the scale 

items per dimension was presented.  



112 

 

Search for Content Domain. The initial dimensions based on the framework sup-

ported by several studies are shown below. These dimensions were the basis for scale-

item construction. Table 7 shows the initial dimension used in this study in coherence 

with recent scales on basic empathy and other related literature. Table 7 below shows the 

initial dimensions of pedagogical empathy.  

Table 7 

Initial Dimensions of Pedagogical Empathy 

Dimensions Descriptions Cited Authors  

Cognitive  

The ability to understand the thoughts, 

emotions, feelings, and points of view 

of others. 

Davis (1983); Hogan (1969); 

Preston and De Waal (2002) 

Affective  
The ability to feel similar emotions 

and feelings of others. 

Eisenberg and Strayer 

(1990); Decety and Jackson 

(2004) 

Behavioral 

The ability to manifest empathy 

through actions by adjusting to others’ 

feelings, thoughts, points of view, and 

emotions. 

Eisenberg (2018); De Waal 

(2008) 

Table 7 shows the description of the initial dimensions based on the conceptual 

framework, from which each item on the initial scale was based. The framework initially 

identified the dimensions of cognitive, affective, and behavioral to represent the multidi-

mensional nature of pedagogical empathy in mathematics. This cluster of constructs is 

the identified sets of dimensions: cognitive, affective, and behavioral (Davis, 1983; De-

cety & Jackson, 2004; Eisenberg, 2018; Eisenberg & Strayer, 1990; Hogan, 1969; Pres-
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ton & De Waal, 2002; De Waal, 2008). The initial and second rounds of scale develop-

ment, with 30 items, were based on these three dimensions. Some inconsistency in item 

construction based on the initial dimensions occurred, specifically on the behavioral di-

mension. Upon content validation from the experts, the three dimensions were put aside 

as the behavioral dimension was inconsistently captured in the scale. Consequently, the 

experts recommended finding other dimensions that measure pedagogical empathy. After 

a review of the framework and further literature review, the researcher, in consultation 

with the adviser, revised. Hence, explorations on other dimensions of pedagogical empa-

thy were undertaken. Table 8 reflects the second set of dimensions of pedagogical empa-

thy. 

Table 8 

Second Set of Dimensions of Pedagogical Empathy 

Dimensions Descriptions Cited Authors 

Empathic Understanding The ability of teachers to un-

derstand and feel the thoughts, 

feelings, points of view, emo-

tions, and difficulties of the 

students. 

Davis, 1983; Decety & 

Meyer, 2008; Rogers, 

1957; Starcevic & Pi-

ontek, 1997 

Empathy in Teaching The ability of teachers to ad-

just their educational deci-

sions and actions to match 

students’ difficulties, perspec-

tives, anxieties, and actions. 

Borich, 2016; Cherewick 

et al., 2022; Meyers et 

al., 2019 
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Upon further discussion with my adviser, we decided to revise the initial dimen-

sions into two: empathy and empathy in teaching. Additional literature review has led the 

author to reconstruct and refigure the empathic understanding and empathy in teaching as 

dimensions of pedagogical empathy (Borich, 2016; Davis, 1983; Decety & Meyer, 2008; 

Meyers et al., 2019; Rogers, 1957; Starcevic & Piontek, 1997). Table 8 shows the de-

scription and references of the two dimensions.  

The affective and cognitive dimensions were fused into one dimension, which is 

empathic understanding (Davis, 1983; Decety & Meyer, 2008; Rogers, 1957; Starcevic & 

Piontek, 1997). The reason for the fusion is based on the definition of empathic under-

standing by Rogers (1957), which states that empathic understanding is equivalent to the 

combined experience of affective and cognitive empathy. Also, several studies described 

empathic understanding as the ability to understand and feel the thoughts, feelings, points 

of view, emotions, and difficulties of others (Davis, 1983; Decety & Meyer, 2008; 

Starcevic & Piontek, 1997). Furthermore, the behavioral dimension was revised to in-

clude empathy in teaching (Borich, 2016; Meyers et al., 2019), as it refers to the action-

oriented component and outward practice of empathy (Borich, 2016; Cherewick et al., 

2022; Meyers et al., 2019). These dimensions were considered more consistent with the 

idea of pedagogical empathy because the concept of empathy is emphasized in them.  

Item Writing. In coherence with the identified sets of dimensions, scale items 

were developed. For the initial dimensions, there were 30 scale items for the first and 

second rounds of scale development. A sample for the item distribution per dimension in 

the initial scale development (Appendix K) is shown below.  
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There were 10 items in the affective dimension numbered 1-10 in the scale, 10 

items in the cognitive dimension numbered 11-20, and 10 items in the behavioral dimen-

sion numbered 21-30. This also applied to the second round of scale development in 

terms of the distribution of scale items per dimension (please refer to Appendix L). On 

the other hand, there were 24 items on the third and final round of scale development 

based on the second set of dimensions (see Appendices M and N). The sample of the fi-

nal scale item distribution per dimension is shown below.  



116 

 

 

For both the third and final scale item distribution per dimension, there were 12 

items in empathic understanding, numbered 1-12, and 12 items in empathy in teaching, 

numbered 13-24. These rounds of scale development, specifically item writing, were con-

sistent with the content validation stage. 

Content Validation. This section shows the results from content validation by 

experts and prospective respondents. Different rounds of content validation by experts 

and one-time point content validation by prospective respondents were undertaken. 
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Content Validation by Experts. This part presents the results and findings on con-

tent validation by experts. There are four sets of content validation by experts, undertaken 

in this study. The table of the initial content validation by experts is shown below.  

Table 9 

First Expert Content Validation 

Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

Directions  For each statement, you 

will see two different oppo-

site words representing po-

lar adjectives with seven 

numbers between them. 

Select a number from 1 to 7 

that best shows the intensi-

ty of your opinion or feel-

ing. Encircle the number 

that corresponds to your 

answer.   

0.67 Make a clear direction. 

 
1 I am able to authentically 

experience and feel the pos-

itive emotions that result 

from shared victories as I 

find satisfaction in our 

classroom successes. 

Able 1 2 3 4 5 6 7 Unable 

0.33 Loaded item – 1item measur-

ing more than 

1concept/feeling and check 

the language use also – con-

fusing to the respondent 

Need to simplify; Not related 

to mathematics teaching 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

2 I am sensitive to my stu-

dents' feelings of satisfac-

tion that arise from learning 

new ideas, which helps to 

build an emotional bond 

through mutual learning 

satisfaction. 

Extremely Sensitive 1 2 3 4 

5 6 7 Insensitive 

0.33 Same 

Need to simplify; Not related 

to mathematics teaching 
 

 

3 I relate to my students' 

emotional struggles as I am 

sensitive to the difficulties 

they feel while they are 

studying. 

Extremely Sensitive 1 2 3 4 

5 6 7 Insensitive 

0.33 Same, Need to simplify – 

Suggestion: I am sensitive to 

my students’ struggles in 

studying Mathematical con-

cepts; Not related to mathe-

matics teaching 

 

 

4 I show a sincere emotional 

awareness of my students' 

worries about their academ-

ic performance by ac-

knowledging and under-

standing their issues in the 

classroom. 

Extremely Sincere 1 2 3 4 5 

6 7 Insincere 

0.33 Same 

Need to simplify (acknowl-

edging and understanding are 

two things); Not related to 

mathematics teaching 
 

 

5 I relate to my students by 

acknowledging that I share 

the disappointments they 

may experience in their ac-

ademic pursuits. 

Extremely Related 1 2 3 4 5 

6 7 Unrelated 

0.33 Same 

Need to simplify (relate – un-

relate – not appropriate as the 

bipolar adjective here; Not 

related to mathematics teach-

ing 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

6 I am sensitive of the feel-

ings of isolation or loneli-

ness that my students might 

have felt when participating 

in group activities, and I 

strive to build connections 

by carefully considering 

their social dynamics. 

Extremely Sensitive 1 2 3 4 

5 6 7 Insensitive 

0.33 Same 

Need to simplify 

So loaded – sensitive to as 

build connection while doing 

group work? isolation is dif-

ferent from loneliness); Not 

related to mathematics teach-

ing. 

 

 

 

7 I share in my students' sat-

isfaction and sense of ac-

complishment by acknowl-

edging and emotionally 

connecting with their indi-

vidual academic accom-

plishments 

Extremely Involved 1 2 3 4 

5 6 7 Uninvolved 

0.33 Same 

Need to simplify 

So loaded -sense of satisfac-

tion is different from sense of 

accomplishment..you use 

share – then the bipolar adjec-

tive is “involved” be con-

sistent; Not related to mathe-

matics teaching 

 

 

 

8 I easily relate to the diffi-

culties my students encoun-

ter when working on group 

assignments, forging an 

emotional connection as I 

become familiar with their 

dynamics. 

Extremely Related 1 2 3 4 5 

6 7 Unrelated 

0.33 Do not use “easily” Loaded 

also – forging, as I become 

familiar.. Which are you 

measuring – how you related 

with what? Are you forging 

an emotional connection 

which is hard to define…; Not 

related to mathematics teach-

ing 

 

 

9 I emotionally connect with 

my students' social experi-

ences and am attentive to 

the emotional dynamics of 

their peer interactions in the 

classroom. 

Extremely Connected 1 2 3 

4 5 6 7 Disconnected 

0.33 Emotional connection – hard 

to measure! Then you are also 

attentive...2 things in 1 item; 

Not related to mathematics 

teaching 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

10 I can easily relate to my 

students' academic and per-

sonal accomplishments, 

joining in their happiness 

and acknowledging their 

contributions as essential 

members of our learning 

community. 

Extremely Related 1 2 3 4 5 

6 7 Unrelated 

0.33 Too loaded - simplify; Not 

related to mathematics teach-

ing 

 

 

11 I am good at adopting stu-

dents’ viewpoints, which 

shows that I am more logi-

cally sensitive to their feel-

ings. 

Extremely Good 1 2 3 4 5 6 

7 Inept 

0.33 Good – inept? Check the use 

of these bipolar adjectives.. -

you also mention logical sen-

sitive? Too loaded...simplify. 

This is cognitive – so the ad-

jective must focus on “think-

ing”; Not related to mathe-

matics teaching 

 

 

12 I have an exceptional abil-

ity to be mentally flexible, 

which enables me to adjust 

to different viewpoints and 

comprehend the emotions 

and ideas of my student. 

Extremely Flexible 1 2 3 4 

5 6 7 Inflexible 

0.33 Item and the adjectives are 

not aligned! This is cognitive 

– so the adjective must focus 

on “thinking”; Not related to 

mathematics teaching 

 

 

13 I carefully examine the ide-

as that my students have, 

exhibiting a sense of en-

gagement that entails ex-

ploring their viewpoints in 

the classroom. 

Extremely Engaged 1 2 3 4 

5 6 7 Unengaged 

0.33 Item and the adjectives are 

not aligned! This is cognitive 

– so the adjective must focus 

on “thinking” – examine is 

okay but the adjective does 

not; Not related to mathemat-

ics teaching 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

14 I actively encourage teach-

ing with an open mind via 

cognitive awareness to rec-

ognize the distinct thoughts 

and feelings of students in 

particular learning contexts. 

Extremely Encouraging 1 2 

3 4 5 6 7 Discouraging 

0.33 Too loaded - simplify; Not 

related to mathematics teach-

ing 

 

 

15 I am able to understand and 

value other points of view 

in the classroom with ease, 

creating an environment 

where students feel heard 

and respected. 

Extremely Understanding 1 

2 3 4 5 6 7 Unsympathetic 

0.33 Loaded – able to understand 

and creating an environment. 

Which is which?; Not related 

to mathematics teaching 
 

 

16 I usually engage in deliber-

ate procedures that show 

my dedication to compre-

hending the ideas and 

viewpoints of students in a 

variety of learning contexts. 

Extremely Engaged 1 2 3 4 

5 6 7 Unengaged 

0.33 Delete – usually – Loaded 

/very complex – simplify. 

Make sure alignment with the 

semantic scale used; Not Re-

lated to mathematics teaching 

 

 

17 I make a constant effort to 

build stronger relationships 

with my students as I rec-

ognize how critical it is to 

understand their perspec-

tives in order to create a 

positive learning environ-

ment. 

Proactively Building 1 2 3 

4 5 6 7 Detached 

0.33 Delete – constant! Loaded – 

too many things to measure in 

1 item - confusing; Not relat-

ed to mathematics teaching 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

18 I am aware of the complex 

interplay between students' 

openness and other person-

ality traits and my in-

creased capacity to com-

prehend and relate to them 

more deeply in the class-

room. 

Extremely Aware 1 2 3 4 5 

6 7 Unaware 

0.33 Loaded – too many things to 

measure in 1 item - confusing; 

Not related to mathematics 

teaching 
 

 

19 I recognize that understand-

ing students’ feelings plays 

an integral part in promot-

ing well-being in teaching, 

and that it can have a dis-

tinctive influence on stu-

dents' mental health. 

Extremely Recognizing 1 2 

3 4 5 6 7 Unacknowledging 

0.33 Make it simple that is within 

the level of your respondents; 

Not related to mathematics 

teaching  

 

20 I identify and interpret the 

facial expressions of stu-

dents' emotional states in 

the classroom, emphasizing 

the importance of reading 

nonverbal cues from them. 

Extremely Involved 1 2 3 4 

5 6 7 Uninvolved 

0.33 Loaded – too many things to 

measure in 1 item – confus-

ing' Not related to mathemat-

ics teaching 

 

 

 

 

21 I am adept at paying close 

attention to my students' 

emotional needs, fostering 

a welcoming and inclusive 

learning environment. 

Extremely Attentive 1 2 3 4 

5 6 7 Inattentive 

0.33 Loaded – too many things to 

measure in 1 item – confus-

ing; Not related to mathemat-

ics teaching 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

22 I demonstrate adaptability 

to the multiple learning 

styles of my students, ex-

hibiting concern for their 

unique context. 

Extremely Adaptable 1 2 3 

4 5 6 7 Inflexible 

0.33 Simplify...go straight with 

exhibiting concern for...... 

Then have a good pair of ad-

jectives to jibe with the item. 
 

 

23 I promptly address the aca-

demic difficulties that stu-

dents face, demonstrating 

caring and offering assis-

tance without sacrificing 

the standards of their learn-

ing. 

Extremely Prompt 1 2 3 4 5 

6 7 Negligent 

0.33 Delete - promptly...Loaded – 

too many things to measure in 

1 item – confusing; Not relat-

ed to mathematics teaching  

 

24 I facilitate an environment 

that is supportive and con-

ducive to lifelong learning 

by skillfully recognizing 

and appreciating students' 

development. 

Extremely Supportive 1 2 3 

4 5 6 7 Unsupportive 

0.33 Loaded – too many things to 

measure in 1 item – confus-

ing; Not related to mathemat-

ics teaching 
 

 

25 I am sensitive to students' 

personal concerns and use 

tolerance to resolve issues 

without lowering the bar 

for academic performance. 

Extremely Sensitive 1 2 3 4 

5 6 7 Insensitive 

0.33 More on affective. “sensi-

tive”; Not related to mathe-

matics teaching  
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

26 I address my students' er-

rors with respect and assis-

tance, placing more empha-

sis on positive opportunities 

for learning than on un-

pleasant repercussions. 

Extremely Respectful 1 2 3 

4 5 6 7 Disrespectful 

0.33 Loaded – too many things to 

measure in 1 item – confus-

ing; Not related to mathemat-

ics teaching 
 

 

27 I reinforce students' sense 

of worth and respect in 

their academic pursuits by 

acknowledging and appre-

ciating their work. 

Extremely Acknowledging 

1 2 3 4 5 6 7 Disregarding 

0.33 Loaded – too many things to 

measure in 1 item – confus-

ing; Not related to mathemat-

ics teaching 
 

 

28 I take an inclusive approach 

in class discussions, mak-

ing sure that every student 

feels appreciated and heard, 

which helps to foster a re-

spectful learning atmos-

phere. 

Extremely Inclusive 1 2 3 4 

5 6 7 Exclusive 

0.33 Simplify the items –too com-

plex; Not related to mathe-

matics teaching 

 

 

29 I appreciate and 

acknowledge that every 

student learns at a different 

rate, and I modify my style 

of instruction to meet a va-

riety of needs without sacri-

ficing academic standards. 

Extremely Appreciative 1 2 

3 4 5 6 7 Appreciative 

0.33 Loaded – too many things to 

measure in 1 item – confusing 

Simplify...appreciate is affec-

tive/ acknowledge is behav-

ioral... 
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Item No. Item 

Content 

Validity 

Index 

Comments & Suggestions 

30 I encourage emotional resil-

ience in my students, stress-

ing the need to respond to 

obstacles while keeping an 

eye on their academic de-

velopment. 

Extremely Encouraging 

Resilience 1 2 3 4 5 6 7 

Discouraging Resilience 

0.33 Use of “emotional 

resilience” is too technical – 

simplify. Then loaded item 

also – Revise the pair of ad-

jectives also 

 

 

The table contains directions, scale items, content validity index, and experts’ 

comments and suggestions. Furthermore, only the directions are on the questionable 

threshold of 0.67. This means that it is subject to revision upon the recommendation of 

expert reviewers. On the other hand, the rest of the items were way below the acceptable 

threshold of 0.78. This means that all items are rejected and are to be omitted. According 

to Polit et al. (2007), for a CVI to be accepted, it must be at least 0.78. However, for 

CVIs closer to the threshold of 0.78, there is a need to revise the item (Yusoff, 2019). 

Therefore, the items on the initial scale are rejected. 

The table also shows the suggestions to be considered for developing a new set of 

items for the scale. The scale was based on cognitive, affective, and behavioral dimen-

sions of empathy as it applies to education. As indicated, based on the comments, not all 

of the items are related to mathematics teaching. Hence, the next set of items in the scale 

must be clearly rooted in mathematics teaching. Also, most of the items are loaded based 

on the expert's analysis. Consequently, simplified items with a specific focus must be de-
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veloped. Further, the alignment of the items to their respective dimensions is questioned. 

In response, a thorough check on the dimension, adherence is necessary. In extension, 

experts have identified that some polar adjectives do not coincide with the item in refer-

ence to their respective dimensions. Hence, a revised scale in adherence to the comments 

and suggestions of the experts was made. 

The second expert content validation (Appendix O) shows the content validity in-

dex (CVI) of directions and each item of the second developed scale for measuring the 

pedagogical empathy of secondary mathematics teachers. The table indicates that the di-

rections and items 1 – 20 have a 0.67 content validity index. This means that each item is 

below the acceptable threshold of 0.78 but is within the questionable threshold (Yusoff, 

2019). Hence, there is a need to revise items 1 – 20, including the directions. Similar 

comments and suggestions were given by the expert reviewers, such as revising polar ad-

jectives that fit the item. Complementary to the CVI, experts' comments and suggestions 

are necessary to refine the scale (Lambert & Newman, 2023). Further, items 21 – 30 must 

be omitted and changed since each item has a CVI far from the acceptable threshold of 

0.78. Experts' comments suggest that there is a need to align items 21 – 30 to their re-

spective dimension. Upon the content validation by experts on the second developed 

scale, it has been decided in consultation with my adviser to explore other dimensions 

that are more suited to the context of pedagogical empathy in light of mathematics educa-

tion.  

In connection with the exploration of other dimensions as guided by the literature 

and my adviser, two dimensions were identified: empathic understanding (Davis, 1983; 



127 

 

Decety & Meyer, 2008; Rogers, 1957; Starcevic & Piontek, 1997) and empathy in teach-

ing (Borich, 2016; Meyers et al., 2019). Appendix P enumerates that the acceptable 

threshold of 0.78 was satisfied by the directions, item 4, item 14, items 16 – 17, and items 

19 – 23. Each of which has 1 as the content validity index. As a result, the directions and 

the given nine items are accepted and are part of the roster of items on the scale. Also, 

items 1 – 3, 5 – 13, and 18 have a content validity index of 0.67. This signifies that the 

items still fall under a questionable threshold. Therefore, there is a need to refine the giv-

en nine items. In contrast, each of the items 15 and 24 has a CVI of 0.33, which is way 

below the acceptable threshold of 0.78. The reason is that each scale item may measure 

the same concepts. As the experts suggested, it is imperative to choose which of the two 

items to include and which to exclude to generate an item that will complete the 24-item 

scale. Table 10 below reflects the final expert content validation. 

Table 10  

Final Expert Content Validation 

Item No. Item 

Content 

Validity 

Index 

Comments & 

Suggestions 

Directions This scale assesses your empathy in the 

mathematics classroom. For each state-

ment, you will see two different words 

representing polar opposites with a line of 

seven numbers between them. Select a 

number from 1 to 7 on the line that best 

shows the intensity of your empathy. En-

circle the number that corresponds to your 

1 Accepted 
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Item No. Item 

Content 

Validity 

Index 

Comments & 

Suggestions 

response. 

1 I am aware of how excited my students 

are when they learn new things in our 

mathematics class. 

Inattentive 1 2 3 4 5 6 7 Aware 

1 Accepted  

 

2 I am attuned to my students’ struggles in 

studying Mathematical concepts. 

Disconnected 1 2 3 4 5 6 7 Attuned 

1 Accepted 
 

 

3 I am sensitive to the worries of my stu-

dents about their mathematical perfor-

mance. 

Insensitive 1 2 3 4 5 6 7 Sensitive 

1 Accepted 
 

 

4 I am sympathetic towards the disappoint-

ment that my students experience when 

they fail to achieve the right answer to a 

mathematics problem. 

Indifferent 1 2 3 4 5 6 7 Sympathetic 

1 Accepted 
 

 

5 I am attentive to the issues and concerns 

of my learners in our mathematics class-

room. 

Neglectful 1 2 3 4 5 6 7 Attentive 

1 Accepted 
 

 

6 I understand the difficulties encountered 

by my learners when working with math-

ematical tasks. 

Clueless 1 2 3 4 5 6 7 Understanding 

1 Accepted 
 

 

7 I am perceptive of my students’ feelings 

in different learning situations in our 

mathematics class. 

Unobservant 1 2 3 4 5 6 7 Perceptive 

1 Accepted 
 

 

8 I am considerate on how my students’ dif-

ferent personalities affect how well they 

learn in our mathematics class. 

Inconsiderate 1 2 3 4 5 6 7 Considerate 

1 Accepted 
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Item No. Item 

Content 

Validity 

Index 

Comments & 

Suggestions 

9 I am observant of my learners’ potential 

mental health challenges in our mathemat-

ics class. 

Unaware 1 2 3 4 5 6 7 Observant 

1 Accepted 
 

 

10 I am mindful in discerning my learners’ 

moods in our mathematics class based on 

their facial expressions. 

Unmindful 1 2 3 4 5 6 7 Mindful 

1 Accepted 
 

 

11 I am proficient in understanding my 

learners’ points of view in our mathemat-

ics class. 

Not Proficient 1234 5 6 7 Proficient 

1 Accepted 
 

 

12 I am conscious of my students’ difficulties 

when working on activities in mathemat-

ics class.  

Unconscious 1 2 3 4 5 6 7  Conscious 

1 Accepted 
 

 

13 I examine the ideas that my students have 

in mathematics class. 

Ignore 1 2 3 4 5 6 7 Examine 

1 Accepted 
 

 

14 I am compassionate in managing the aca-

demic difficulties that students face with-

out sacrificing the standards of their learn-

ing. 

Uncaring 1234 5 6 7 Compassionate 

1 Accepted 

 

 

15 I am consistent in fostering student moti-

vation in our mathematics class. 

Inconsistent 1 2 3 4 5 6 7  Consistent 

1 Accepted 
 

 

16 I handle my students' errors in our math-

ematics class with respect. 

Rude 1 2 3 4 5 6 7 Superficially Respect 

1 Accepted  

 

17  I practice flexibility in my style of in-

struction to meet a variety of my students’ 

needs without sacrificing academic stand-

ards. 

Inflexible 1234 5 6 7 Flexible 

1 Accepted  

 

18 I am constructive in providing feedback to 

my learner in our mathematics class. 

Non-Constructive 1 2 3 4 5 6 7 Construc-

1 Accepted 
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Item No. Item 

Content 

Validity 

Index 

Comments & 

Suggestions 

tive 

19 I am diligent in providing opportunities 

for my learners to master mathematical 

problem-solving techniques. 

Negligent 1 2 3 4 5 6 7 Superficially Dili-

gent 

1 Accepted 
 

 

20 I am enthusiastic in boosting the collabo-

rative problem-solving environment in our 

mathematics class. 

Disinterested 1 2 3 4 5 6 7 Enthusiastic 

1 Accepted 
 

 

21 I am supportive of fostering a classroom 

culture that allows positive learners’ ex-

pression of concerns. 

Unsupportive 1 2 3 4 5 6 7 Supportive 

1 Accepted 
 

 

22 I am eager in acknowledging my learners’ 

efforts in our mathematics class. 

Reluctant1 2 3 4 5 6 7 Eager 

1 Accepted 
 

 

23 I am adaptive in crafting lessons that pro-

vide opportunities for my students’ varied 

learning paces. 

Rigid 1 2 3 4 5 6 7  Adaptive 

1 Accepted 
 

 

24 I create a helpful environment for my stu-

dents in mathematics learning. 

Thoroughly Create 1 2 3 4 5 6 7 Do not 

Create 

1 Accepted  

 

Table 10 revealed that, based on the experts’ review, the directions and each item 

reached a content validity index of 1. This shows that the acceptable threshold of 0.78 has 

been satisfied (Polit et al., 2007; Yusoff, 2019). All items are confirmed to be part of the 

24-item scale roster in adherence to the experts’ content validation and in consultation 

with my adviser. Hence, the scale is subjected to content validation by prospective re-

spondents. 
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Content Validation by Prospective Respondents. This part of the chapter presents 

the content validity index from prospective respondents. Ten prospective respondents are 

teachers and master teachers for more than ten years. Table 11 shows the prospective re-

spondents' content validity. 

Table 11 

Prospective Respondents Content Validity 

Item No. Item 
Content Validity 

Index 

Comments 

& Sugges-

tions 

Directions This scale assesses your empathy in 

the mathematics classroom. For each 

statement, you will see two different 

words representing polar opposites 

with a line of seven numbers between 

them. Select a number from 1 to 7 on 

the line that best shows the intensity 

of your empathy. Encircle the number 

that corresponds to your response.    

1 Accepted 

 
1 I am aware of how excited my stu-

dents are when they learn new things 

in our mathematics class. 

Inattentive 1 2 3 4 5 6 7 Aware 

1 Accepted 
 

 

2 I am attuned to my students’ struggles 

in studying Mathematical concepts. 

Disconnected 1 2 3 4 5 6 7 Attuned 

1 Accepted 
 

 

3 I am sensitive to the worries of my 

students about their mathematical 

performance. 

Insensitive 1 2 3 4 5 6 7 Sensitive 

1 Accepted 
 

 

4 I am sympathetic towards the disap-

pointment that my students experi-

ence when they fail to achieve the 

1 Accepted 
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Item No. Item 
Content Validity 

Index 

Comments 

& Sugges-

tions 

right answer to a mathematics prob-

lem. 

Indifferent 1 2 3 4 5 6 7 Sympathetic 

 

5 I am attentive to the issues and con-

cerns of my learners in our mathemat-

ics classroom. 

Neglectful 1 2 3 4 5 6 7 Attentive 

1 Accepted 
 

 

6 I understand the difficulties encoun-

tered by my learners when working 

with mathematical tasks. 

Clueless 1 2 3 4 5 6 7 Understanding 

1 Accepted 
 

 

7 I am perceptive of my students’ feel-

ings in different learning situations in 

our mathematics class. 

Unobservant 1 2 3 4 5 6 7 Perceptive 

1 Accepted 
 

 

8 I am considerate on how my students’ 

different personalities affect how well 

they learn in our mathematics class. 

Inconsiderate 1 2 3 4 5 6 7 Consider-

ate 

1 Accepted 
 

 

9 I am observant of my learners’ poten-

tial mental health challenges in our 

mathematics class. 

Unaware 1 2 3 4 5 6 7 Observant 

1 Accepted 
 

 

10 I am mindful in discerning my learn-

ers’ moods in our mathematics class 

based on their facial expressions. 

Unmindful 1 2 3 4 5 6 7 Mindful 

1 Accepted 
 

 

11 I am proficient in understanding my 

learners’ points of view in our math-

ematics class. 

Not Proficient 1234 5 6 7 Proficient 

1 Accepted 
 

 

12 I am conscious of my students’ diffi-

culties when working on activities in 

mathematics class.  

Unconscious 1 2 3 4 5 6 7  Conscious 

1 Accepted 
 

 

13 I examine the ideas that my students 

have in mathematics class. 

Ignore 1 2 3 4 5 6 7 Examine 

1 Accepted  
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Item No. Item 
Content Validity 

Index 

Comments 

& Sugges-

tions 

14 I am compassionate in managing the 

academic difficulties that students 

face without sacrificing the standards 

of their learning. 

Uncaring 1234 5 6 7 Compassionate 

1 Accepted  

 

15 I am consistent in fostering student 

motivation in our mathematics class. 

Inconsistent 1 2 3 4 5 6 7  Consistent 

1 Accepted  

 

16 I handle my students' errors in our 

mathematics class with respect. 

Rude 1 2 3 4 5 6 7 Superficially Re-

spect 

1 Accepted  

 

17  I practice flexibility in my style of 

instruction to meet a variety of my 

students’ needs without sacrificing 

academic standards. 

Inflexible 1234 5 6 7 Flexible 

1 Accepted 

 

 

18 I am constructive in providing feed-

back to my learner in our mathemat-

ics class. 

Non-Constructive 1 2 3 4 5 6 7 Con-

structive 

1 Accepted 
 

 

19 I am diligent in providing opportuni-

ties for my learners to master mathe-

matical problem-solving techniques. 

Negligent 1 2 3 4 5 6 7 Superficially 

Diligent 

1 Accepted 
 

 

20 I am enthusiastic in boosting the col-

laborative problem-solving environ-

ment in our mathematics class. 

Disinterested 1 2 3 4 5 6 7 Enthusias-

tic 

1 Accepted 
 

 

21 I am supportive of fostering a class-

room culture that allows positive 

learners’ expression of concerns. 

Unsupportive 1 2 3 4 5 6 7 Support-

ive 

1 Accepted 
 

 

22 I am eager in acknowledging my 

learners’ efforts in our mathematics 

1 Accepted 
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Item No. Item 
Content Validity 

Index 

Comments 

& Sugges-

tions 

class. 

Reluctant1 2 3 4 5 6 7 Eager 
 

23 I am adaptive in crafting lessons that 

provide opportunities for my stu-

dents’ varied learning paces. 

Rigid 1 2 3 4 5 6 7  Adaptive 

1 Accepted 
 

 

24 I create a helpful environment for my 

students in mathematics learning. 

Thoroughly Create 1 2 3 4 5 6 7 Do 

not Create 

1 Accepted 
 

 

The prospective respondents answered the scale to test whether it is clear and re-

spondent friendly. The table shows that all ten prospective respondents agreed that all 

items, including the directions, are acceptable. There were no suggestions made by the 

prospective respondents. Hence, I decided to proceed to scale tryouts. 

Research Question 2: How valid and reliable is the developed measure for pedagogical 

empathy for secondary mathematics teachers? 

Tryouts. To establish the validity and reliability of the developed instrument after 

content validation, two sets of tryouts were conducted. This part presents the results of 

the first and second scale tryouts. Exploratory factor analysis was used on the gathered 

data from the first tryout to test the validity and reliability of the scale. Results of the ex-

ploratory factor analysis contributed to the scale dimension revision, and scale item omis-

sion and retention. Confirmatory factor analysis was employed on the second tryout, cor-

roborating the results from the exploratory factor analysis. 
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First Tryout. Before the use of exploratory factor analysis, assumptions about the 

use of the analysis were checked. Appendix Q shows the Bartlett’s Test of Sphericity (χ² 

= 9712, df = 276, p < 0.001), indicating that the correlation matrix is not an identity ma-

trix. According to Sigudla & Maritz (2023), a p-value less than 0.05 indicates a signifi-

cant correlation. This means that it is statistically significant to show the factorability of 

the data for the 24 items. Hence, it is appropriate to be subjected to factor analysis.  

Furthermore, Appendix Q shows the Kaiser-Meyer-Olkin (KMO), which yielded 

an overall value of 0.854, which is above the meritorious threshold of 0.800 (Li et al., 

2020; Sigudla & Maritz, 2023; Watkins, 2018). This connotes a strong sampling adequa-

cy, suggesting that the items are suitable for exploratory factor analyses. Moreover, the 

KMO value for each item ranges from 0.718 (item 13) to 0.976 (item 17), demonstrating 

that the items are within the middling to meritorious values (Li et al., 2020; Sigudla & 

Maritz, 2023; Watkins, 2018). This confirms that the items are appropriate for explorato-

ry factor analysis. Table 12 shows the result of the parallel analysis. 

Table 12 

Parallel Analysis – Factor Loadings 

  Factor   

  1 2 3 4 5 Uniqueness 

1. I am aware of how ex-

cited my students are 

when they learn new 

things in our mathemat-

 0.827    0.3458 
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  Factor   

  1 2 3 4 5 Uniqueness 

ics class. 

2. I am attuned to my 

students’ struggles in 

studying Mathematical 

concepts. 

 0.843    0.2979 

3. I am sensitive to the 

worries of my students 

about their mathematical 

performance. 

 0.88    0.2553 

4. I am sympathetic to-

wards the disappoint-

ment that my students 

experience when they 

fail to achieve the right 

answer to a mathematics 

problem. 

 0.848    0.2954 

5. I am attentive to the 

issues and concerns of 

my learners in our math-

ematics classroom. 

0.904     0.1726 

6. I understand the diffi-

culties encountered by 

my learners when work-

ing with mathematical 

tasks. 

0.834     0.2769 

7. I am perceptive of my 

students’ feelings in dif-

ferent learning situations 

in our mathematics class. 

0.753     0.3267 

8. I am considerate on 

how my students’ differ-

ent attitudes affect how 

they learn in our mathe-

matics class. 

    0.955 0.1263 

9. I am observant of my 

learners’ potential mental 

health challenges in our 

mathematics class. 

 0.802    0.2489 
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  Factor   

  1 2 3 4 5 Uniqueness 

10. I am mindful in dis-

cerning my learners’ 

moods in our mathemat-

ics class based on their 

facial expressions. 

 0.74    0.3977 

11. I am proficient in un-

derstanding my learners’ 

points of view in our 

mathematics class. 

 0.893    0.2278 

12. I am conscious of my 

students’ difficulties 

when working on activi-

ties in mathematics class. 

    0.922 0.1238 

13. I examine the ideas 

that my students have in 

mathematics class. 

     0.7181 

14. I am compassionate 

in managing the academ-

ic difficulties that stu-

dents face without sacri-

ficing the standards of 

their learning. 

0.967     0.1002 

15. I am consistent in 

fostering student motiva-

tion in our mathematics 

class. 

   0.996  0.0898 

16. I handle my students' 

errors in our mathematics 

class with respect. 

0.931     0.1823 

17. I practice flexibility 

in my style of instruction 

to meet a variety of my 

students’ needs without 

sacrificing academic 

standards. 

   0.528  0.4323 
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  Factor   

  1 2 3 4 5 Uniqueness 

18. I am constructive in 

providing feedback to 

my learners in our math-

ematics class. 

0.88     0.2674 

19. I am diligent in 

providing opportunities 

for my learners to master 

mathematical problem-

solving techniques. 

   1.062  0.0234 

20. I am enthusiastic in 

boosting the collabora-

tive problem-solving en-

vironment in our mathe-

matics class. 

  0.955   0.0886 

21. I am supportive of 

fostering a classroom 

culture that allows posi-

tive learners’ expression 

of concerns. 

0.875     0.2277 

22. I am eager to 

acknowledge my learn-

ers’ efforts in our math-

ematics class. 

  1.085   -9.52e−4 

23. I am adaptive in 

crafting lessons that pro-

vide opportunities for my 

students’ varied learning 

paces. 

     0.4215 

24. I am facilitative in 

encouraging a helpful 

environment for my stu-

dents in mathematics 

learning. 

    1.044     0.0273 

Table 12 shows the result using parallel analysis via principal axis factoring ex-

traction, used in combination with a promax rotation. Parallel analysis in exploratory fac-
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tor analysis was used to identify the optimal number of factors to retain from the dataset 

(Ledesma & Valero-Mora, 2007). Principal axis factoring extraction was used since it is 

capable of recognizing essential factors and is extra vigorous to matters as uneven factor 

loadings while also alleviating Heywood cases (Grieder & Steiner, 2021; Tavakol & 

Wetzel, 2020). Further, the promax oblique rotation method was used since it is proven 

for computational efficacy (Akhtar-Danesh, 2023) and is easier to interpret than other 

rotation methods (Zuckerman & Aluja, 2015). The results show that the parallel analysis 

yields 5 factors. Only 2 factors (Factor 1 and Factor 2) out of 5 satisfied a minimum of 3-

item acceptable loadings.  

Factor 1 has 7-item acceptable loadings (items 5, 6, 7, 14, 16, 18, and 21) ranging 

from 0.753 to 0.967. Likewise, factor 2 has 7-item acceptable loadings (items 1, 2, 3, 4, 

9, 10, and 11) ranging from 0.740 to 0.893. On the other hand, Factor 3 has a 1-item ac-

ceptable loading (item 20) with 0.955, which does not satisfy a minimum of 3 items per 

factor. Similarly, factor 4 has a 1-item acceptable loading (item 15) with 0.996, which 

does not satisfy a minimum of 3 items per factor. Lastly, factor 5 does not satisfy a min-

imum of 3 items per factor since it has 2-item acceptable loadings (items 8 and 12) with 

0.922 and 0.955, respectively. This shows that the parallel analysis with 5 factors yielded 

an illogical distribution of items. I tried to analyze to retain items, but the result using 

parallel analysis via principal axis factoring extraction, used in combination with a pro-

max rotation, was illogical. Hence, to explore the optimal number of factors, a series of 

forced numbers of factors was performed and tested. 
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Appendix R shows the results of the forced analysis, limiting four factors via the 

principal axis factoring extraction method used with promax rotation. The analyzed data 

show that there are only 2 factors (factors 1 and 2) that satisfy a minimum of 3-item ac-

ceptable loadings. Factor 1 yielded 7-item acceptable loadings (items 5, 6, 7, 14,16, 18, 

and 21) ranging from 0.760 to 0.978. Similarly, factor 2 generated 7-item acceptable 

loadings (items 1, 2, 3, 4, 9, 10, and 11) ranging from 0.775 to 0.909. In contrast, factor 3 

has a 1-item acceptable loading (item 20) with a 0.974, which does not satisfy a mini-

mum of 3 items per factor. Lastly, factor 4 has a 1-item acceptable loading (item 17) with 

0.702, which does not satisfy a minimum of 3 items per factor. Clearly, the forced analy-

sis with 4 fixed factors produces inconsistent and illogical results. Hence, a forced num-

ber of factors were performed and tested. Table 13 shows the result of forced analysis 

with three factor loadings. 

Table 13 

Forced Analysis – 3 Fixed Factors 

  Factor   

  1 2 3 Uniqueness 

1. I am aware of how excited my students 

are when they learn new things in our 

mathematics class. 

 0.794  0.38 

2. I am attuned to my students’ struggles 

in studying Mathematical concepts. 
 0.879  0.297 

3. I am sensitive to the worries of my stu-

dents about their mathematical perfor-

mance. 

 0.87  0.273 
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  Factor   

  1 2 3 Uniqueness 

4. I am sympathetic towards the disap-

pointment that my students experience 

when they fail to achieve the right answer 

to a mathematics problem. 

 0.884  0.295 

5. I am attentive to the issues and con-

cerns of my learners in our mathematics 

classroom. 
0.903   0.178 

6. I understand the difficulties encoun-

tered by my learners when working with 

mathematical tasks. 
0.818   0.294 

7. I am perceptive of my students’ feel-

ings in different learning situations in our 

mathematics class. 
0.748   0.329 

8. I am considerate on how my students’ 

different attitudes affect how they learn in 

our mathematics class. 

  0.503 0.504 

9. I am observant of my learners’ potential 

mental health challenges in our mathemat-

ics class. 

 0.85  0.247 

10. I am mindful in discerning my learn-

ers’ moods in our mathematics class based 

on their facial expressions. 

 0.767  0.396 

11. I am proficient in understanding my 

learners’ points of view in our mathemat-

ics class. 

 0.902  0.236 

12. I am conscious of my students’ diffi-

culties when working on activities in 

mathematics class. 

  0.508 0.47 

13. I examine the ideas that my students 

have in mathematics class. 
   0.734 

14. I am compassionate in managing the 

academic difficulties that students face 

without sacrificing the standards of their 

learning. 

0.964   0.104 
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  Factor   

  1 2 3 Uniqueness 

15. I am consistent in fostering student 

motivation in our mathematics class. 
  0.701 0.47 

16. I handle my students' errors in our 

mathematics class with respect. 0.944   0.182 

17. I practice flexibility in my style of in-

struction to meet a variety of my students’ 

needs without sacrificing academic stand-

ards. 

  0.767 0.482 

18. I am constructive in providing feed-

back to my learners in our mathematics 

class. 
0.889   0.267 

19. I am diligent in providing opportuni-

ties for my learners to master mathemati-

cal problem-solving techniques. 

  0.701 0.476 

20. I am enthusiastic in boosting the col-

laborative problem-solving environment 

in our mathematics class. 

  0.927 0.229 

21. I am supportive of fostering a class-

room culture that allows positive learners’ 

expression of concerns. 
0.858   0.25 

22. I am eager in acknowledging my 

learners’ efforts in our mathematics class. 
  0.918 0.255 

23. I am adaptive in crafting lessons that 

provide opportunities for my students’ 

varied learning paces. 

  0.746 0.408 

24. I am facilitative in encouraging a help-

ful environment for my students in math-

ematics learning. 
    0.91 0.256 

Note. 'Principal axis factoring' extraction method was used in combination with a 'pro-

max' rotation 
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Table 13 shows the forced analysis with fixed three factors via the principal axis 

factoring extraction method alongside promax rotation. The analyzed data yielded three 

factors with logical factor loadings. Factor 1 has 7-item acceptable loadings ranging from 

0.748 to 0.964 and was named supportive teaching (items 5, 6, 7, 14,16, 18, and 21). 

Likewise, factor 2 has 7-item acceptable loadings ranging from 0.767 to 0.902 and was 

named emotional awareness (items 1, 2, 3, 4, 9, 10, and 11). Furthermore, factor three has 

9 factor loadings, seven of which are acceptable ranging from 0.701 to 0.927 and was 

named instructional adaptability (items 15, 17, 19, 20, 22, 23, and 24), while two did not 

satisfy a threshold of 0.6 and above (Sigudla & Maritz, 2023) which are items 8 (0.503) 

and 12 (0.508). Further, one of the three omitted items is item 13 since it did not load. 

Hence, each factor produced 7-item acceptable loadings, which generated a total of 21 

items, omitting three from the 24-item pool. Out of the three exploratory factor analyses, 

only a forced analysis with three fixed factors logically produced acceptable items (21 

items). Hence, a forced analysis with three fixed factors, which generated a 21-item scale, 

shows satisfactory validity. Table 14 shows the alpha and omega of subscales. 

Table 14 

Alpha and Omega of Subscales 

Subscale 
Number 

of Items 

Cronbach’

s α 
Interpretation 

McDon-

ald’s ω 

Interpreta-

tion 

Emotional 

Awareness 
7 0.937 

Excellent Re-

liability 
0.938 

Excellent 

Reliability 

Supportive 

Teaching 
7 0.959 

Excellent Re-

liability 
0.959 

Excellent 

Reliability 
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Subscale 
Number 

of Items 

Cronbach’

s α 
Interpretation 

McDon-

ald’s ω 

Interpreta-

tion 

Instructional 

Adaptability 
7 0.923 

Excellent Re-

liability 
0.924 

Excellent 

Reliability 

Pedagogical Em-

pathy in Mathe-

matics Scale 

21 0.937 
Excellent Re-

liability 
0.939 

Excellent 

Reliability 

Table 14 shows the alpha and omega of subscales and each reliability descriptor. 

Cronbach’s alpha or tau-equivalent reliability measures the scale’s internal consistency, 

while McDonalds omega or composite reliability (construct reliability) measures internal 

consistency of a set of items (Haji-Othman & Yusuff, 2022). A threshold of 0.7 to 0.8 

suggests acceptable reliability (Hayes & Coutts, 2020), a threshold between 0.8 and 0.9 is 

considered good reliability, and a threshold of 0.9 and above connotes high reliability 

(Orçan, 2023). The subscale emotional awareness has excellent reliability, as indicated by 

α = 0.937 and ω = 0.938. Likewise, supportive teaching has excellent reliability with α = 

0.959 and ω = 0.959. Similarly, α = 0.923 and ω = 0.924 yield excellent reliability for 

instructional adaptability. Overall, the pedagogical empathy in mathematics scale 

(PEMS) with 21 items generated excellent reliability with α = 0.937 and ω = 0.939. 

Therefore, it was decided that the scale to undergo a second tryout through confirmatory 

factor analysis. 

Second Tryout. Upon the completion of the first tryout and its data analysis, the 

second tryout was done. Confirmatory factor analysis was used to analyze the gathered 

data from the second tryout. Appendix S indicates the factor loadings or the standard es-

timates and the p-values of each item in each factor. According to Chueng et al. (2024), a 
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factor loading of 0.5 or above is more than acceptable and shows a significant contribu-

tion of the items to the factor. Furthermore, a factor loading of 0.7 or above shows a 

strong indication that the item contributes to the factor (Shau, 2017). The factor loading 

for each item of Emotional Awareness (factor 1) ranges from 0.682 to 0.721. This sug-

gests that the items in factor 1 are all acceptable, some of which indicate a substantial 

contribution to the factor (items 1 to 5).  

Also, the p-values for Emotional Awareness are all less than 0.001, indicating that 

each item has a significant and strong relationship to the factor. Similarly, the factor load-

ing for each item of Supportive Teaching (factor 2) ranges from 0.690 to 0.717. Items 8, 

9, 10, and 13 show a strong, significant contribution to the factor, while items 11, 12, and 

14 indicate a meaningful contribution to the factor. All the p-values (p<0.001) for the 

items of Supportive Teaching demonstrate a significant relationship to the factor. Lastly, 

the factor loading for each item of Instructional Adaptability (factor 3) ranges from 0.678 

to 0.733, which suggests that there is a substantial and strong contribution of each item to 

the factor. This is supported by the p-value of each item (p<0.001), which indicates a 

strong relationship to the factor. Table 15 below shows the factor covariances.  
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Table 15 

Factor Covariances 

    Estimate SE Z P 
Stand. Es-

timate 

Emotional 

Awareness 

Emotional 

Awareness 
1.000ᵃ     

Supportive 

Teaching 
0.287 0.0596 4.81 <.001 0.287 

Instructional 

Adaptability 
0.262 0.0604 4.33 <.001 0.262 

Supportive 

Teaching 

Supportive 

Teaching 
1.000ᵃ     

Instructional 

Adaptability 
0.207 0.0619 3.34 <.001 0.207 

Instructional 

Adaptability 

Instructional 

Adaptability 
1.000ᵃ         

ᵃ fixed parameter 

The table shows the standard estimates of each factor in relation to other factors. 

This shows the correlation of one factor to another, identifying whether the factors are 

one and the same (Dash & Paul, 2021). According to Wu and Little (2011), the factor co-

variance between each pair of factors must be less than 0.85. The covariance between 

emotional awareness and supportive teaching is 0.287, which is lower than 0.85. This 

connotes that emotional awareness and supportive teaching are distinct concepts but 

measure pedagogical empathy. Likewise, the covariance between emotional awareness 

and instructional adaptability implies a distinction between factors while measuring ped-

agogical empathy with 0.262. Finally, 0.207 is the factor covariance of supportive teach-
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ing and instructional adaptability. Therefore, it can be inferred that pedagogical empathy 

is multi-dimensional with 3 distinct factors. Table 16 below shows the model fit indices. 

Table 16 

Model Fit 

              RMSEA 90% CI 

χ² Df P CFI TLI SRMR RMSEA Lower Upper 

317 186 <.001 0.952 0.946 0.0352 0.0469 0.0379 0.0556 

Table 16 shows the key indicators of model fit derived from the maximum likeli-

hood. The chi-square values (χ² = 317, p < 0.001) show that there is a significant result, 

which proposes that the model does not substantially represent the data. According to a 

non-significant (p > 0.05) chi-square test suggests that the proposed model fits well with 

the construct, while a significant p-value (p < 0.05) indicates that the model does not fit 

with the construct since it is sensitive to sample size. However, several studies explained 

that a significant p-value is not a conclusive indicator of a bad fit, but it suggests that fur-

ther investigation of the model through fit measures such as Comparative Fit Index (CFI), 

Tucker-Lewis Index (TLI), Standard Root Mean Residual (SRMR), and Root Mean 

Square Error of Approximation (RMSEA) is necessary (Alavi et al., 2020; Goretzko et 

al., 2024; Khademi et al., 2023; Xia & Yang, 2019). Hence, it is imperative to investigate 

other indicators that explain a more comprehensive test of model fit.  
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Further investigation of the model fit through CFI was done, and generated an ex-

cellent model fit at CFI = 0.952, which failed to reject the model. Several studies posit 

that a CFI of 0.90 to 0.94 represents a good fit, while a CFI of 0.95 and above indicates 

an excellent fit (Goretzko et al., 2024; Khademi et al., 2023; Xia & Yang, 2019). Like 

CFI, using TLI as an additional index for model fit with thresholds of 0.90 for good fit 

and 0.95 or above for excellent fit (Kyndt & Onghena, 2014), TLI assesses how satisfac-

tory the recommended model fits the data in parallel to the baseline model (Goretzko et 

al., 2024; Khademi et al., 2023; Xia & Yang, 2019). In this case, the TLI = 0.946 is close 

to an excellent model fit but is within the good fit threshold. Hence, based on the TLI, the 

model fit is validated with a good fit. Similarly, using SRMR with a threshold of less than 

0.05 indicates a good fit, while a threshold between 0.05 to 0.08 indicates an acceptable 

fit (Goretzko et al., 2024; Khademi et al., 2023; Xia & Yang, 2019).  

In the context of the study, an SRMR = 0.0352 suggests a good fit. Finally, 

RMSEA was computed since the sample size is more than 200 (Bouton, 2014). This sup-

plementary fit index mirrors the mean variance between predicted and observed correla-

tions. Like SRMR, a good fit is based on a threshold of less than 0.05, while a value from 

0.05 to 0.08 indicates a better fit (Goretzko et al., 2024; Khademi et al., 2023; Xia & 

Yang, 2019). The result shows that RMSEA = 0.0469 connotes a good fit. In general, 

aside from the chi-square, all the fit indices were adequate or acceptable. Therefore, 

based on the test of exact fit and fit measures, it can be concluded that the model fits the 

pedagogical empathy construct. Table 17 shows the alpha and omega of subscales during 

the confirmatory factor analysis. 
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Table 17 

Alpha and Omega of Subscales – Confirmatory Factor Analysis 

Subscale 

Number 

of 

Items 

Cronbach’s 

α 
Interpretation 

McDonald’s 

ω 
Interpretation 

Emotional 

Awareness 
7 0.871 

Good Relia-

bility 
0.871 Good Reliability 

Supportive 

Teaching 
7 0.872 

Good Relia-

bility 
0.872 Good Reliability 

Instructional 

Adaptability 
7 0.869 

Good Relia-

bility 
0.87 Good Reliability 

Pedagogical 

Empathy in 

Mathematics 

Scale 

21 0.865 
Good Relia-

bility 
0.865 Good Reliability 

Table 17 shows the alpha and omega of subscales and each reliability descriptor. 

Cronbach’s alpha or tau-equivalent reliability measures the scale’s internal consistency, 

while McDonalds omega or composite reliability (construct reliability) measures internal 

consistency of a set of items (Haji-Othman & Yusuff, 2022). A threshold of 0.7 to 0.8 

suggests acceptable reliability (Hayes & Coutts, 2020), a threshold between 0.8 and 0.9 is 

considered good reliability, and a threshold of 0.9 and above connotes high reliability 

(Orçan, 2023). The subscale emotional awareness has good reliability, as indicated by α = 

0.871 and ω = 0.871. Likewise, supportive teaching has good reliability with α = 0.872 

and ω = 0.872. Similarly, α = 0.869 and ω = 0.870 yield good reliability for instructional 

adaptability. Overall, the pedagogical empathy in mathematics scale (PEMS) with 21 



150 

 

items generates good reliability with α = 0.865 and ω = 0.865. Table 18 shows the aver-

age variance extracted. 

Table 18 

Average Variance Extracted 

Factor 

Emotional 

Awareness 

Supportive 

Teaching 

Instructional 

Adaptability 

Average Variance 

Extracted  

0.5 0.5 0.5 

Average Variance Extracted is a statistical measure that evaluates the convergent 

validity by measuring the ratio of variation in observed variables that is described by the 

construct (Cheung et al., 2024). The threshold that indicates acceptable convergent validi-

ty is 0.5 or above (Cheung et al., 2024). Table 18 shows the AVE=0.5 for each factor 

(emotional awareness, supportive teaching, and instructional adaptability). This connotes 

that each factor has acceptable convergent validity.  

Scale Reliability. This part presents the result of scale reliability. It shows the 

values that provide proof of the scale’s internal consistency. Table 19 shows the results of 

the scale reliability statistics. 
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Table 19 

Scale Reliability Statistics 

  Cronbach's α McDonald's ω 

Scale 0.937 0.939 

The standard deviation of 0.430 suggests that the respondents’ answers spread 

close to the mean of 6.42. A Cronbach’s α of 0.937 indicates strong internal consistency 

supplemented by the McDonald’s ω of 0.939, showing excellent reliability. Appendix U 

shows that the means of the items ranging from 6.27 to 6.52 suggest that the respondents 

consistently answered high on the PEMS, with the standard deviation ranging from 0.599 

to 0.756. The item-rest correlation, which ranges from 0.519 to 0.699, indicates a moder-

ate to strong correlation (Ojio et al., 2021; Zijlmans et al., 2018). Item 17, in particular, 

has the lowest item-rest correlation of 0.519. However, it is within a substantial correla-

tion range. Furthermore, Cronbach’s alpha, which ranges from 0.933 to 0.936, and 

McDonald’s omega, which ranges from 0.935 to 0.939, imply that the scale has a strong 

internal consistency. Deleting any item in the scale does not weaken reliability signifi-

cantly. 

Discussion 

Phase 1 of the study explored the development and validation stages of a scale for 

measuring the pedagogical empathy of secondary mathematics teachers. This phase ad-

dressed the research questions 1 (What measure of pedagogical empathy for secondary 
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mathematics teachers can be developed?) and 2 (How valid and reliable is the developed 

measure for pedagogical empathy for secondary mathematics teachers?).  

Addressing research question 1, the development stage was carried out through a 

search of the content domain, item writing, and content validation by experts and pro-

spective respondents. The initial dimensions (affective, cognitive, and behavioral) based 

on the initial framework of this study were changed after the first and second scale devel-

opment in adherence to the suggestions of experts, content validation indices, and feed-

back from my adviser. Specifically, there was a misalignment of scale items in the behav-

ioral dimension. Furthermore, some items were not operationalized based on their respec-

tive dimensions, and the scale items lack specificity on mathematics teaching. This is 

parallel to the critique of several studies on empathy scales in education, which are fre-

quently too broad and lack specificity in the contextual challenges that teachers face (Al-

drup et al., 2022; Samavi et al., 2022; Wang et al., 2022). In that sense, mathematics-

specific scale items that reflect teachers’ empathy must be ensured. Consequently, in con-

sultation with my adviser, we re-evaluated and reconceptualized the dimensions of peda-

gogical empathy in this study after the second scale development.  

The exploration of dimensions with respect to the search for content domain and 

item writing based on the decision undergone has led to the reformation of theoretical 

bases and reformulation of the scale around these two dimensions: Empathic Understand-

ing and Empathy in Teaching. The revised dimensions showcased conceptual fit accuracy 

to pedagogical empathy in the mathematics classroom. Affective and cognitive empathy 

were combined to form empathic understanding. This is supported by the definition pro-
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vided by Rogers (1957), which states that empathic understanding is the combined expe-

rience of affective and cognitive empathy. Furthermore, several studies claim that affec-

tive and cognitive empathy are merged to mirror the complete receptiveness of teachers 

(Ampofo et al., 2025; Santiago, 2023). Also, the behavioral dimension was changed to 

empathy in teaching since it is the action-oriented component and the outward expression 

of empathy (Borich, 2016; Cherewick et al., 2022; Meyers et al., 2019). This notion is 

supported by Noddings (2012), who posits that teachers must employ reflective re-

sponses and make thoughtful connections for students to succeed. Hence, teachers 

must adapt contextual instruction, encourage, and provide meaningful feedback to 

students. In essence, these dimensions of pedagogical empathy showcase teachers’ 

ability to feel and understand the feelings of the students, coupled with action-

oriented teaching behavior. These dimensions fit the pedagogical responsiveness 

and decision-making of secondary mathematics teachers in the classroom. 

The third and fourth rounds of scale development have undergone content validity 

by experts and prospective respondents. The third developed scale produced items that 

are acceptable and some items that need revision based on the content validity indices 

and the feedback of the experts. Several studies posit that expert validation diminishes the 

underrepresentation of constructs and guarantees that the items reflect the constructs’ 

conceptual components (Elangovan & Sundaravel, 2021; Hair et al., 2019; Morgado et 

al., 2018). The fourth and final round of scale development achieved a CVI of 1 for all 

items, indicating a pool of 24 scale items that are acceptable. According to Polit et al. 

(2007), a strong indicator of clarity and content relevance is exemplified when the items 
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achieved a CVI of 1. The scale was finalized after the fourth round of content validation 

by experts and a one-time point content validation by prospective respondents. With the 

decision of the experts and prospective respondents, the scale was approved as acceptable 

in congruence with content validity indices and the feedback of my adviser. Therefore, 

the content validity of the developed scale was confirmed. 

In addressing research question 2, an exploration of the validity and reliability of 

the Pedagogical Empathy in Mathematics Scale (PEMS) was conducted through a series 

of two tryouts. The first tryout employed the Exploratory Factor Analysis (EFA) to inves-

tigate the fundamental elements of the scale and refine the dimensional structure. The 

Bartlett’s Test of Sphericity (χ² = 9712, df = 276, p < 0.001) and Kaiser-Meyer-Olkin 

(KMO) measure of sampling adequacy of 0.854 ensured that the data met the assump-

tions of EFA. This indicates that there is an adequate correlation among the items. Hence, 

the dataset was suitable for exploratory factor analysis. Several empirical studies claim 

that a dataset is suitable for exploratory factor analysis if it has a strong KMO and Bar-

lett’s test result, which confirm the fundamental factorability of data (Amerioun et al., 

2018; Hoelzle & J. Meyer, 2012). This offers a reliable statistical basis for polishing the 

dimensional structure of the scale. 

Five factors were generated in the initial EFA using the parallel analysis via prin-

cipal axis factoring extraction, used in combination with a promax rotation. However, 

only two of the five factors have at least three items with acceptable factor loadings. 

Therefore, a five-factor solution was not proven to be conceptually and statistically 

sound. Consequently, a series of forced analyses was undertaken. Based on the results of 
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the exploration of forced analyses, a three-factor solution provided the most logical and 

understandable structure. Hence, three distinct dimensions were determined: Emotional 

Awareness, Supportive Teaching, and Instructional Adaptability. These three dimensions 

reflect the conceptual structure of pedagogical empathy. Emotional awareness is the abil-

ity of teachers to be sensitive and attuned to the emotional state of their learners (Corco-

ran & Tormey, 2012; Lane & Smith, 2021; Samnøy et al., 2023). On the other hand, sup-

portive teaching is the ability of teachers to provide motivation, emotional support, and 

positive feedback to students (Cornelius-White, 2007; Reeve & Cheon, 2021; Wentzel, 

1997). Instructional adaptability refers to the teachers' ability to adapt to students' intel-

lectual needs and emotional states by modifying teaching strategies and methods (Cor-

nelius-White, 2007; Parsons & Vaughn, 2014; Parsons et al., 2018). Each dimension con-

sists of 7 items, which total 21 items from the original 24. Furthermore, Cronbach’s alpha 

and McDonald’s omega of subscales range from 0.923 to 0.959. exceeded the excellent 

reliability threshold. According to Kline (2023), exceptional internal consistency is 

shown by a reliability coefficient exceeding 0.90. Hence, the scale exemplified excellent 

internal consistency. 

A second tryout using Confirmatory Factor Analysis (CFA) was conducted to 

confirm the strength and structure of the scale. The results of the EFA were supported by 

the results of the CFA. As stated by Brown (2015), CFA is a potent tool to evaluate a 

construct’s conceptual structure and indicators. The conceptual dimensionality identified 

in the EFA is validated by strong standardized loadings and significance of items via 

CFA (Hair et al., 2019). All of the items loaded substantially on their corresponding fac-
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tors, with loadings ranging from 0.678 to 0.733. Moreover, all items have p-values less 

than 0.001. The factor loadings of each item with respect to their corresponding factors 

exceeded the acceptable threshold. According to McNeish (2018), alpha and omega coef-

ficients that are way above the acceptable threshold indicate that the items within each 

dimension consistently measure a latent construct. Therefore, each item showed robust 

and major contributions to its respective factors. These results validated the dimensional 

construct gained from the exploratory phase and strengthened the structural reliability of 

the 21-item scale.  

In addition, factor covariances were explored to evaluate the association among 

the identified dimensions. These covariances show how each factor is correlated with 

each other (Tavakol & Wetzel, 2020). A range from 0.207 to 0.287 of the inter-factor 

correlation standardized estimate showed statistical significance. This connotes the rela-

tionship between dimensions while demonstrating distinct constructs. Hence, the three 

subscales measure unique but interrelated aspects of pedagogical empathy in mathematics 

teaching, demonstrating the multidimensionality of pedagogical empathy. According to 

Davis (1983), a unidimensional construct is less informative than a multidimensional 

construct because it does not describe the different subtleties present in the construct. In 

this case, the scale captured the multidimensionality of pedagogical empathy as applied 

in mathematics teaching.  

Moreover, the key indicators of model fit derived from the maximum likelihood 

were also checked. The chi-square values (χ² = 317, p < 0.001) indicate that the model 

does not fit with the construct since it is sensitive to sample size. However, several stud-
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ies posit that chi-square values alone are inconclusive model fit indicators (Alavi et al., 

2020; Goretzko et al., 2024; Khademi et al., 2023; Xia & Yang, 2019). Hence, the Com-

parative Fit Index (CFI), Tucker-Lewis Index (TLI), Standard Root Mean Residual 

(SRMR), and Root Mean Square Error of Approximation (RMSEA) were undertaken. A 

CFI of 0.952 indicates excellent fit, a TLI of 0.946 indicates good fit, SRMR of 0.0352 

suggests good fit, and an RMSEA of 0.0469 indicates good fit. Since the sample size is 

more than 200, RMSEA was computed (Bouton, 2014). In general, aside from the chi-

square values, all the fit indices were adequate or acceptable. It is, therefore, encouraged 

to use multiple fit indices to secure a powerful and adequate assessment of model fit 

(Stone, 2021; Zheng & Bentler, 2025).  

Alpha and omega of subscales were also done to check the internal consistency 

and construct reliability of the scale. All subscales exemplified good reliability as indi-

cated by the alpha and omega values: emotional awareness (α = 0.871 and ω = 0.871), 

supportive teaching (α = 0.872 and ω = 0.872), and instructional adaptability (α = 0.869 

and ω = 0.870). Overall, the pedagogical empathy in mathematics scale (PEMS) with 21 

items generates good reliability with α = 0.865 and ω = 0.865. 

Average Variance Extracted (AVE) was also computed to evaluate the convergent 

validity by measuring the ratio of variation in observed variables that is described by the 

construct (Cheung et al., 2024). The threshold that indicates acceptable convergent validi-

ty is 0.5 or above (Cheung et al., 2024). The AVE=0.5 for each factor (emotional aware-

ness, supportive teaching, and instructional adaptability) connotes that each factor has 

acceptable convergent validity. 
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After the exploratory and confirmatory factor analyses, the reliability of the 21-

item scale was established. The Cronbach’s alpha of 0.937 and McDonald’s omega of 

0.939 indicated strong internal consistency. The alpha for each item ranges from 0.933 to 

0.936, while the omega for each item ranges from 0.935 to 0.939. The strong reliability of 

the scale is reflected by the contributory items, which propose robust item homogeneity 

and show interconnectedness among subscales (Garcia et al., 2023). These highlight that 

all items in the scale meaningfully contribute to the reliability of the Pedagogical empa-

thy Scale. Therefore, this further confirms the scale’s psychometric veracity.  

In conclusion, the sequential process of exploratory and confirmatory factor anal-

ysis ushered in a prudent evaluation and refinement of the 21-item scale composed of 

three distinct factors. The structural relationship among the factors was significant while 

each is unique from the other. Furthermore, the internal consistency of each subscale and 

the overall scale was excellent. Hence, the Pedagogical Empathy in Mathematics Scale 

(PEMS) was proven to be valid and reliable. Therefore, PEMS (see Appendix J) can be 

used to assess the level of pedagogical empathy of secondary mathematics teachers.  

Implications of Phase 1 Results 

The developed and validated Pedagogical Empathy in Mathematics Scale (PEMS) 

has important implications to mathematics education. This scale is potentially beneficial 

in terms of assessing the level of teachers’ empathy in the classroom. Identifying the lev-

el of teachers’ pedagogical empathy paves the way for modifying methods of teaching 

and learning in mathematics. Several studies established that students tend to be academ-
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ically involved, self-efficacious, and perform better when teachers show empathy in the 

classroom (Borich, 2016); Meyer, 2019). Hence, this study offers a different perspective 

on how empathy works in a mathematics classroom and provides a research-based 

framework for mathematics teachers, which is grounded on three distinct dimensions – 

Emotional Awareness, Supportive Teaching, and Instructional Adaptability. These di-

mensions assist mathematics teachers in understanding the needs, feelings, and learning 

styles of the students. Hence, this study offers another perspective for teachers to avoid 

the use of one-size-fits-all methods (Ampofo et al., 2025). PEMS helps mathematics 

teachers to see instructional and relational aspects of teaching-learning where improve-

ment is needed. Therefore, this scale aids teachers in identifying a contextual approach in 

teaching that is student-centered, which fosters an inclusive, compassionate, and produc-

tive environment for learning mathematics.  

Furthermore, PEMS can be used as an assessment instrument for improving 

mathematics teachers’ dispositions as well as a professional development tool. This is 

mainly lucrative in situations where the teacher-student relationship is essential to sustain 

student learning engagement. Several studies posit that it is important to assess the empa-

thy of teachers as it is pivotal in fostering student-centered learning and enhancing class-

room climate (Ampofo et al., 2025; Cherewick et al., 2022; Karasova & Nehyba, 2023; 

Wang et al., 2022). The scale’s strong model fit indices and other psychometric qualities 

show how useful it is for accurately pinpointing dimensions of pedagogical empathy in 

which teachers can develop. Therefore, the promotion of reflective teaching methods, 

which is far beyond the delivery of content, is one of the implications of the use of PEMS 
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as a tool for teachers and educational leaders, especially for mentoring, coaching, and 

performance review.  

Taking on a research vantage point, PEMS’s multidimensional structure makes 

way for teachers to examine the association between students’ mathematics achievement 

and pedagogical empathy. Each dimension may further be explored as it is applied direct-

ly in mathematics teaching. Hence, PEMS contributes to the body of knowledge on the 

use of empathy in teaching, not just a usual trait but an important aspect of teaching 

mathematics. This scale provides notable development in the literature since pedagogical 

empathy was chunked into dimensions specific to mathematics teaching. Future studies 

may use this scale to investigate the influence of each dimension of pedagogical empathy 

on students’ mathematics achievement with diverse and marginalized backgrounds. Addi-

tionally, PEMS is suitable for experimental and longitudinal studies, particularly delving 

into investigations on interventions on quality of teaching and learning grounded in peda-

gogical empathy. 

Primarily, this study offers a clear perspective for teachers and educational leaders 

to see PEMS not just as an instrument to measure pedagogical empathy but also as a way 

to deeply understand how to teach mathematics with empathy. The use of PEMS presents 

an avenue for more reactive, insightful, and compassionate teaching as mathematics 

classrooms become more pedagogically demanding and students become more diverse. 

This scale provides another vantage point for teachers to see that learners do not only 

need to learn, but they also need to be heard, cared for, and seen (Wang et al., 2022). 

Hence, with the use of PEMS, educational leaders and teachers can collaborate to create 
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policies and teaching interventions for strong, supportive instruction that sustains mean-

ingful mathematics learning. In the context of the Department of Education, particularly 

in mathematics teaching, the use of this scale may facilitate the regional and national ef-

forts in fostering empathy-based teaching strategies, upgrading in-service training, and 

enhancing mathematics classroom practices. Grounded in the application of pedagogical 

empathy in mathematics teaching, PEMS may aid DepEd policy decisions relative to 

teacher assessment, improvement of the curriculum, and instructional leadership. 

Results of Phase 2: Analysis of Antecedents and Consequences of Pedagogical Em-

pathy 

This part presents the revised framework based on the results of phase 1 and the 

results of the investigation of the antecedents and consequences of pedagogical empathy.  

Reconceptualized Framework 

The conceptual framework was reconceptualized due to the results of phase 1. 

The initial dimensions, as guided by the literature, are affective, cognitive, and behavioral 

dimensions of pedagogical empathy. However, as the research progressed and upon ad-

hering to the procedure of scale development and validation, the former dimensions were 

substituted by two other distinct dimensions, specifically empathic understanding and 

empathy in teaching. 

On the other hand, the dimensions that guided the scale development from phase 

1 refined the conceptual structure of pedagogical empathy of secondary mathematics 

teachers. The results revealed through forced analysis with fixed three factors were logi-



162 

 

cal via principal axis factoring extraction method with promax rotation. Hence, three di-

mensions emerged, namely emotional awareness, supportive teaching, and instructional 

adaptability. Therefore, with the former conceptual framework, only the dimensions were 

changed. 

Figure 2 

Reconceptualized Dimensions of Pedagogical Empathy
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Research Question 3: Do mathematics teachers’ gender, self-efficacy in teaching 

mathematics, self-efficacy in mathematics, and basic empathy predict their pedagogical 

empathy? 

Antecedents of Pedagogical Empathy. This part shows the results of the ante-

cedents of pedagogical empathy. Table 20 shows the model fit measures of the anteced-

ents of pedagogical empathy. 

Table 20 

Antecedents of Pedagogical Empathy – Model Fit Measures 

        Overall Model Test 

Model R R² 
Adjusted 

R² 
F df1 df2 P 

Antecedents of 

Pedagogical 

Empathy 

0.319 0.102 0.0772 4.12 4 145 0.003** 

*Significant at p<0.05 

**Significant at p<0.01 

Multiple regression analysis was used to answer the third research question. This 

segment presents the results of the investigation of the predictive influence of the identi-

fied factors (antecedents) on pedagogical empathy. Table 20 shows the model fit of the 

antecedents of pedagogical empathy. 

This research is conducted to determine if teachers’ gender, self-efficacy in teach-

ing mathematics, self-efficacy in mathematics, and basic empathy predict pedagogical 
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empathy. It is hypothesized that four predictors are positively associated with pedagogi-

cal empathy. Results revealed that 10% of the variance is explained by the four predic-

tors, F (4,145) = 4.12, p = 0.003. This means that explained variance is small but signifi-

cant. According to Fernando (2024), a higher R-squared value does not guarantee that it 

is good or bad since a good model may generate a low R-squared value and vice versa. 

Taking into account the results demonstrates that the overall model of regression is statis-

tically significant. As a whole, some of the antecedents significantly predicted pedagogi-

cal empathy. The details of the association are shown in Table 21. 

Table 21 

Multiple Regression Analysis on the Antecedents of Pedagogical Empathy of Secondary 

Mathematics Teachers 

Predictor B ß SE T P 

Interceptᵃ 1.198 
 

1.551 0.772 0.441 

Gender 0.233 0.3577 0.104 2.241 0.027* 

Self-efficacy in Teaching 

Mathematics 
0.694 0.1712 0.347 2.001 0.047* 

Self-efficacy in Mathematics 0.122 0.0857 0.12 1.021 0.309 

Basic Empathy 0.222 0.1657 0.109 2.044 0.043* 

ᵃ Represents reference level 

*Significant at p<0.05 

Results revealed that gender predicts pedagogical empathy. More specifically, it 

shows that female teachers indicated higher levels of pedagogical empathy than male 
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teachers (B=0.233, ß=0.3577, t=2.241, p=0.027). Therefore, there is not enough evi-

dence to reject the first research hypothesis. This is consistent with the findings of Chris-

tov-Moore et al. (2014), who examined neuroscientific data and found that empathy man-

ifests more in females than in males as observed from infancy through adulthood. Hence, 

its implication for the professional context means that female teachers are more aptly to 

be naturally empathic than their male counterparts. To extend this idea, teachers in gen-

eral are empathic towards students' learning processes (Genç, 2024). This can be seen in 

how teachers conceptualize the way they teach students and build their self-efficacy in 

teaching. 

Further, teachers’ self-efficacy in teaching mathematics (B=0.694, β =0.1712, 

t=2.001, p=0.047) and teachers’ basic empathy (B=0.222, β=0.1657, t=2.044, p=0.043) 

are positively associated with teachers’ pedagogical empathy. This means that the greater 

level of teachers’ mathematics teaching self-efficacy and basic empathy predicts a higher 

level of pedagogical empathy. The former is supported by several studies, which posit 

that an increase in the level of self-efficacy in teaching contributes to greater empathy 

(Hettinger et al., 2023; Saadati et al., 2023). This is indicated by the unstandardized esti-

mate (B=0.694), which connotes that a unit increase in the level of teachers’ self-efficacy 

in teaching mathematics is correlated with a 0.694-unit increase in teachers’ pedagogical 

empathy. Furthermore, Cohen et al. (2017) posit that a standardized coefficient (β) 

threshold of 0.1 indicates a small effect size, meaning weaker effects; 0.3 indicates a me-

dium effect size, meaning average effects; and 0.5 indicates a large effect size, meaning 

stronger effects. In this case, the standardized coefficient (β= 0.1712) is right above but is 
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closer to 0.1 with a small size effect and denotes weaker effects. However, a p-value 

(p=0.043) implies that there is a statistical significance, which suggests that self-efficacy 

in teaching mathematics predicts pedagogical empathy. Therefore, there is insufficient 

evidence to reject the second research hypothesis.  

Likewise, basic empathy predicts pedagogical empathy as indicated in the results. 

The unstandardized coefficient (B=0.222) suggests that a unit increase in the level of 

basic empathy is associated with a 0.222 unit increase in the level of pedagogical empa-

thy. The standardized coefficient (β=0.1657) indicates slightly higher but still closer to 

the 0.1 threshold of small–weaker effects. On the contrary, the p-value shows a statisti-

cally significant value of 0.043. Therefore, there is no sufficient evidence to reject the 

fourth research hypothesis. 

On the other hand, teachers’ mathematics self-efficacy is not significantly related 

to pedagogical empathy (B=0.122, ß=0.0857, t=1.021, p=0.309). This is also indicated 

in the value of the standardized coefficient (ß=0.0857), showing no size effect. This pos-

its that teachers’ mathematics self-efficacy does not predict their pedagogical empathy. In 

this case, there is sufficient evidence to reject the third research hypothesis. 

Research Question 4: Does pedagogical empathy of mathematics teachers predict stu-

dent mathematics anxiety and students’ perceived mathematics problem-solving skills? 

Consequences of Pedagogical Empathy. A series of simple regression analyses 

was done to check whether pedagogical empathy predicts each consequence. The results 

are presented in Table 22 below to illustrate the association.  
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Table 22 

Consequences of Pedagogical Empathy - Model Fit Measures 

  Overall Model Test 

Model R R² 
Adjusted 

R² 
F df1 df2 P 

1. Students' 

Math Anxiety 
0.095 0.00902 0.00836 13.6 1 1498 <.001*** 

2. Students' Per-

ceived Math 

Problem-solving 

Skills 

0.0805 0.00648 0.00581 9.77 1 1498 <.002** 

Note. Model 1 estimated using a sample size of N=150. 

Models 2 and 3 were estimated using a sample size of N=1500. 

**Significant at p<0.01 

***Significant at p<0.001 

This research was conducted to determine if pedagogical empathy predicts stu-

dents’ math anxiety and students’ perceived math problem-solving skills. It is hypothe-

sized that the two outcome variables are positively or negatively associated with peda-

gogical empathy.  

Results revealed that nearly 1% of the variance is explained by pedagogical empa-

thy on students’ math anxiety. Hence, the explained variance is extremely small. This 

means that more than 90% of the variance is explained by other variables not in the mod-

el. However, the p-value (p<0.001) indicates a very strong correlation between students’ 

perceived teacher’s pedagogical empathy and students’ math anxiety. Furthermore, 
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roughly 1% of the variance is explained by pedagogical empathy on students’ perceived 

math problem-solving skills as a consequence. Similar to the explained variance of peda-

gogical empathy on students’ math anxiety, the explained variance of pedagogical empa-

thy on students’ perceived math problem-solving skills is extremely small. In contrast, 

the p-value (p<0.001) shows that there is a very strong relationship between students’ 

perceived teacher’s pedagogical empathy and students’ perceived math problem-solving 

skills. In totality, both consequences were significantly predicted by pedagogical empathy 

with extremely small explained variance. For further discussion of the details of the asso-

ciation, tables 23 and 24 are shown below. 

Table 23 

Simple Regression Analysis of Students’ Mathematics Anxiety as a Consequence of Ped-

agogical Empathy 

Predictor B ß SE T P 

Intercept 3.278 

 

0.1685 19.46 <.001*** 

Teacher's Pedagogical Empathy -0.103 -0.095 0.0279 -3.69 <.001*** 

ᵃ Represents reference level 

***Significant at p<0.001 

The table indicates that teachers’ pedagogical empathy is negatively associated 

with students’ mathematics anxiety (B=-0.103, β =-0.0950, t=-3.69, p<0.001). The un-
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standardized coefficient (B=-0.103) shows that a unit increase in the students’ perceived 

teacher’s pedagogical empathy with a 7-point scale ushers a decrease of 0.103 on stu-

dents’ mathematics anxiety with a 5-point scale. Furthermore, the standardized coeffi-

cient (β=-0.0950) suggests a small effect size since it is less than -0.1. On the other hand, 

the p-value (p<0.001) indicates a very strong association between students’ perceived 

teacher’s pedagogical empathy and students’ mathematics anxiety.  

This implies that teachers’ higher levels of pedagogical empathy tend to have 

lower levels of students’ mathematics anxiety. This coincides with the study of (C. Wang 

et al., 2024), who suggested that there is a negative relationship between students’ math-

ematics anxiety and teachers’ educational-emotional support. In addition, perceived 

teachers’ empathy regulates students’ anxiety in learning (Ampofo et al., 2025). Hence, 

these strengthen the result that when a teacher has higher pedagogical empathy, students 

tend to have lower mathematics anxiety. Therefore, there is no sufficient evidence to re-

ject the fifth research hypothesis. 
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Table 24 

Simple Regression Analysis of Students’ Perceived Math Problem-Solving Skills as a 

Consequence of Pedagogical Empathy 

Predictor B ß SE t P 

Intercept 3.1154 

 

0.1424 21.88 <.001*** 

Teacher's Pedagogical 

Empathy 
0.0738 0.0805 0.0236 3.13 <.002** 

ᵃ Represents reference level 

**Significant at p<0.01 

***Significant at p<0.001 

The results revealed that teachers’ pedagogical empathy is positively correlated 

with students' perceived mathematics problem-solving skills (B=0.0738, β=0.0805, 

t=21.88, p=0.002). The unstandardized estimate (B=0.0738) suggests that for every unit 

increase in teachers’ pedagogical empathy, there is a 0.0738 unit increase in students' 

perceived math problem-solving skills. Moreover, the standardized estimate (β=0.0805) 

indicates that there is a small effect size since it is less than 0.1. This shows that there is 

enough evidence that connects teachers’ pedagogical empathy and students’ perception of 

their mathematics problem-solving skills. Findings suggest that an empathic learning en-

vironment fostered by teachers leads to higher academic achievement and increased stu-

dent motivation (Uhing, 2020). By incorporating empathy into the teaching of mathemat-

ics, Uhing (2020) finds that students benefit from improved problem-solving skills and 
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academic attainment. Hence, integrating pedagogical empathy into mathematics teaching 

can bolster students' perceived problem-solving skills and academic performance (Uhing, 

2020). Therefore, there is no sufficient evidence to reject the sixth research hypothesis. 

Figure 3 

Empirical Framework Based on the Results of Phase 2 

 

Based on the results of the investigation of the antecedents and consequences of 

pedagogical empathy, the empirical framework was reframed from the reconceptualized 
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self-efficacy in mathematics does not predict pedagogical empathy; thus, it was omitted 

in the framework. Furthermore, results show that pedagogical empathy negatively pre-

dicts student mathematics anxiety, while positively predicting students’ perceived math-

ematics problem-solving skills. All anchored on the three dimensions: Emotional Aware-

ness, Supportive Teaching, and Instructional Adaptability. 

Discussion 

With the reconceptualized framework based on the results of phase 1, phase 2 of 

the study aimed at answering research questions 3 (Do mathematics teachers’ gender, 

self-efficacy in teaching mathematics, self-efficacy in mathematics, and basic empathy 

predict their pedagogical empathy?) and 4 (Does pedagogical empathy of mathematics 

teachers predict student mathematics anxiety and students’ perceived mathematics prob-

lem-solving skills?).  

The investigation on the antecedents of pedagogical empathy addressed research 

question 3. This research question sought to identify if self-efficacy in teaching mathe-

matics, self-efficacy in mathematics, gender, and basic empathy predict pedagogical em-

pathy. Multiple regression analysis results revealed the statistical significance of the 

overall model, specifically highlighting gender, self-efficacy in teaching mathematics, 

and basic empathy statistically predicted pedagogical empathy. The result is parallel with 

the findings of the study by, where they posit that effective pedagogical methods are apt 

to be utilized by teachers with high self-efficacy in teaching mathematics. Through self-

efficacy in teaching mathematics, the adaptation of a supportive learning atmosphere ad-
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dresses the essential learning needs of the students. Furthermore, the analysis conducted 

by Giles and his team (2016) indicates a strong connection between the degree of empa-

thy possessed by teachers and their confidence in teaching mathematics. In addition, the 

study by Perera and John (2020) suggests that teachers who adopt student-centered ap-

proaches and provide tailored support to students tend to have higher self-efficacy views 

regarding teaching mathematics.  

Further, female teachers were found to be more empathic than male teachers. 

Christov-Moore et al. (2014) support this notion, suggesting that women are generally 

more empathic than men. This has implications for how this nuance influences female 

teachers in their teaching decisions and their relationship to their students, likewise with 

male teachers. Moreover, the findings of the study by Graziano et al. (2024) suggest that 

female teachers exemplified a higher level of empathy and are more empathic communi-

cators during student interactions than male teachers. Also, the findings of the study by 

De Ruig et al. (2024) revealed that several teachers with high self-efficacy in teaching are 

likely to be understanding and show concern when interacting with their students. Fur-

thermore, the findings of Aparicio-Flores et al. (2020 and Graziano et al. (2024) indicate 

that teachers with high self-efficacy in teaching are capable of reacting in a helpful fash-

ion and can handle the emotional conditions of their students. In addition, teachers who 

have a higher level of basic empathy and robust self-efficacy in teaching mathematics 

scored higher on pedagogical empathy (Ventista & Brown, 2023). This underscores the 

interconnectedness of empathic disposition and professional competence of mathematics 
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teachers. Based on the empirical underpinnings, the identified antecedents demonstrated 

influence over teachers’ pedagogical empathy. 

Intriguingly, multiple regression analysis revealed that self-efficacy in mathemat-

ics does not statistically predict pedagogical empathy. This suggests that a high level of 

self-efficacy in mathematics does not guarantee a high level of pedagogical empathy, as it 

is reflected in both standardized and unstandardized estimates. However, it is necessary 

to underscore that to respond to the demand for the standard and quality of teaching 

mathematics concerning the students’ needs, teachers must be able to effectively shape 

and enhance their mathematical aptitude or content knowledge. According to Hashweh 

(2005), content knowledge helps anticipate students’ misconceptions, interpret students’ 

thinking processes, and accurately tailor-fit the explanation, which transforms into mean-

ingful student learning. Thus, there is a need to further study the connection between 

teacher self-efficacy in mathematics and pedagogical empathy. There is a lack of focus 

on the direct relationship of teacher self-efficacy in mathematics and pedagogical empa-

thy. While there is research that connects self-efficacy and empathy, there is no research 

that directly suggests that self-efficacy in mathematics predicts pedagogical empathy. 

Hence, there is a need to put this in light for more research investigations. It can then be 

concluded that a high level of self-efficacy in teaching mathematics and basic empathy 

improves the level of pedagogical empathy over proficiency in mathematics content 

knowledge.  

Investigation on the consequences of pedagogical empathy addressed research 

question 4 using a series of simple regression analyses. The identified consequences were 
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students’ mathematics anxiety and students’ perceived mathematics problem-solving 

skills. Gathered data from the students’ perceived teacher’s pedagogical empathy were 

compared to each student variable (students’ math anxiety and students’ perceived math 

problem-solving skills) as a consequence of pedagogical empathy via simple regression 

analysis.  

Results revealed a negative relationship between pedagogical empathy and stu-

dents’ mathematics anxiety. This connotes that the greater the teachers’ level of pedagog-

ical empathy, the lower the level of students’ mathematics anxiety. This is supported by 

the study of Aldrup et al. (2022), where they posit that students who perceive their teach-

er as empathic have reported lower mathematics anxiety. This underscores the influence 

of the empathy of teachers on the emotional well-being of students. Hence, empathic 

teachers help alleviate students’ mathematics anxiety. This aligned with the results of 

several studies indicating that empathy in education lowers anxiety in an academic con-

text (Ampofo et al., 2025; C. Wang et al., 2024). Moreover, a study by Yang et al. (2021) 

revealed that when teachers exemplified empathy in the classroom, students tend to in-

crease self-efficacy and confidence, which alleviates mathematics anxiety, leading to an 

increase in students’ learning engagement and improved academic achievements. In ex-

tension, Rozgonjuk et al. (2020) also posited that through teachers’ supportive learning, 

students improve their self-efficacy, which results in lower mathematics anxiety. Fur-

thermore, teachers who are passionate about mathematics and deliver adequate mathe-

matics-related instruction may help in reducing students' apprehension about math. Ac-

cording to a study by Cooper et al. (2018), collaborative tasks and other forms of active 
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learning can help students feel less anxious. Therefore, empathetic teachers can promote 

deep learning, boost students' confidence in their mathematical abilities, and deliver ef-

fective mathematics-related instruction, which helps alleviate students’ anxiety. 

Finally, results revealed that pedagogical empathy statistically predicted students’ 

perceived mathematics problem-solving skills. Findings suggest that emphatic teachers 

who foster an inclusive learning environment lead to improved students’ overall academ-

ic performance, math problem-solving skills, and motivation (Uhing, 2020). For students 

to develop life skills like critical thinking, problem-solving, and mathematical reasoning, 

teachers should actively encourage students to love learning (Mukuka et al., 2023) in 

light of empathy. Several studies claim that teaching with empathy generally influences 

students’ academic achievement and problem-solving skills (Aldrup et al., 2022; Ampofo 

et al., 2025). Empirical findings indicate that utilizing empathy in the classroom enhances 

students' appreciation of their capacity to tackle complex math issues and encourages 

them to pursue math learning with greater enthusiasm.  

In conclusion, Phase 2 offered an ample analysis of the antecedents and conse-

quences of pedagogical empathy. Multiple regression analyses revealed that self-efficacy 

in teaching mathematics, gender, and basic empathy predict pedagogical empathy. On the 

other hand, there is no sufficient evidence that suggests that self-efficacy in mathematics 

statistically predicts pedagogical empathy. Furthermore, a series of regression analyses 

revealed significant evidence that pedagogical empathy negatively predicts students’ 

mathematics anxiety and positively predicts students’ perceived mathematics problem-
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solving skills. Overall, the results of phase 2 confirm the multidimensional structure of 

pedagogical empathy grounded by personal and professional factors.  

Implications of Phase 2 Results 

The results of Phase 2 of the study provide meaningful implications in mathemat-

ics education, exhibiting that high mathematical competence does not solely define effec-

tive mathematics teaching. The findings challenge the notion that effective mathematics 

teaching mediated by pedagogical empathy is not uniquely determined by the teachers’ 

mastery of mathematics alone, which is shown by the gap in the insufficiency of evidence 

on the influence of teachers’ self-efficacy in mathematics on pedagogical empathy. It can 

be derived, thereby, that a teacher's high competence in mathematics does not mean that 

they are empathic in teaching. This is a noteworthy notion in the literature that needs to 

be investigated further for future research. Interventions on the integration of pedagogical 

empathy in teacher training, as well as in pre-service teacher training, may be explored. 

Affirmatively, the findings established that self-efficacy in teaching mathematics 

and basic empathy of teachers predict pedagogical empathy. The results highlight the 

significance of confidence in facilitating mathematics learning and understanding the 

viewpoint of the students. Several studies claim that effective teaching practices through 

student-centered methods and stronger student-teacher relationships are some of the ben-

efits when teachers manifest a high self-efficacy in teaching (Emiru & Gedifew, 2024; 

Schunk & DiBenedetto, 2015; Shah, 2023; Woodcock et al., 2023) and empathy 

(Posokhova et al., 2020). This implies that apart from the content knowledge in mathe-
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matics, professional development for teachers must also build on their emotional faculty 

and confidence in content mastery. This, in turn, influences how teachers view the use of 

their competence in teaching mathematics and design effective instructions that fit the 

context of students, mindful of their feelings and situations.  

In connection with mathematics teaching and learning, results imply that peda-

gogical empathy as a direct predictor of student mathematics anxiety and students’ per-

ceived mathematics problem-solving skills have evident functional importance. Empirical 

studies posit that students report a lower level of learning anxiety when they perceive 

their teachers as empathic (Rozgonjuk et al., 2020; Yang et al., 2021). Additionally, sev-

eral studies claim that empathy helps in forming students’ problem-solving skills as inte-

grated in the teaching-learning routine (Uhing, 2020). Therefore, teachers who adjust the 

way they teach, contextual to the students' ability and emotional state, create a co-creative 

classroom. A classroom that alleviates students’ fear of creating mistakes but is a haven 

for self-correction with the use of mathematical problem-solving and reasoning. These 

only show that pedagogical empathy is not just a personal trait but is a formidable means 

for refining mathematics teaching and learning. 

In terms of the practice assessment, teachers and educational leaders must consid-

er students’ emotional components as part of the formative assessment. Teaching mathe-

matics should not only focus on the correctness of students’ answers but also on their 

feelings about their classroom activities. Teachers and educational leaders can benefit 

from tools that identify students’ anxiety, emotional readiness, and confidence in doing 

their mathematical tasks. According to Ampofo et al. (2025), empathy in education is a 
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critical pedagogical approach that is aligned with students’ learning pace and emotional 

state while considering their psychological well-being. This does not mean that the stand-

ard in teaching-learning is reduced but is contextually fitted to the learners while effec-

tively learning. Hence, pedagogical empathy helps teachers to see the appropriate way to 

enhance students’ mathematical achievement while fostering an emotionally safe envi-

ronment. 

In the context of the Department of Education, these findings hold significant im-

portance for the improvement of mathematics teaching across the country. The results 

can be utilized to support policy making for in-service training, advocate empathy-

focused mathematics teaching techniques, and develop systems for teacher evaluation. 

The findings offer a research-based underpinning to reinforce schemes that go beyond 

content delivery and aspire to improve student-centered mathematics classrooms that are 

emotionally responsive across the public schools. Incorporating pedagogical empathy in 

DepEd programs will empower mathematics teachers to cultivate meaningful learning 

and student engagement, especially in addressing challenges associated with mathematics 

anxiety, inclusion, and performance gaps. 

Ultimately, the study provides a vantage point for teachers and educational lead-

ers to see what it means to be an effective mathematics teacher. Being a good mathemat-

ics teacher is not boxed to knowing the right formula and correct mathematical proce-

dures, but is supplementary to understanding students as people. Good teachers are those 

who are sensitive to their students’ needs, understand how they feel, and make education-
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al decisions to help them. These findings should help not only with how we teach math-

ematics but also how we train and support teachers. 
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Chapter 4: 

Summary, Conclusion, and Recommendations 

This chapter presents the summary of the research findings based on the research 

objectives. It encapsulates the summary, synthesis of the research results, limitations, 

conclusions, and recommendations of the study.  

Summary of the Study 

This is a multi-phase study that sought to realize two main goals: (1) to develop 

and validate a scale that measures teachers’ empathy in the classroom (pedagogical em-

pathy), and (2) to examine the ways in which different factors influence and are influ-

enced by pedagogical empathy. Phase 1 addressed the research questions 1 (What meas-

ure of pedagogical empathy for secondary mathematics teachers can be developed?) and 

2 (How valid and reliable is the developed measure for pedagogical empathy for second-

ary mathematics teachers?). This phase employed survey-instrument development using a 

quantitative research design. It is comprised of identifying the content domain, the appro-

priate scaling technique, writing the items of the scale using a semantic differential scale 

format, expert and field review, and scale tryouts with exploratory and confirmatory fac-

tor analyses. There are three expert validators, 10 field validators, 280 respondents from 

several regions of the Philippines for the first scale tryout, and 320 respondents from sev-

eral regions of the Philippines for the second tryout. Stratified random sampling was used 

to identify 600 respondents who participated in the scale tryouts in this study.  
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Phase 2 addressed research questions 3 (Do mathematics teachers’ gender, self-

efficacy in teaching mathematics, self-efficacy in mathematics, and basic empathy predict 

their pedagogical empathy?) and 4 (Does pedagogical empathy of mathematics teachers 

predicts student mathematics anxiety and students’ perceived mathematics problem-

solving skills?). This study examined the relationship between pedagogical empathy and 

its antecedents (teacher self-efficacy in teaching mathematics, teacher self-efficacy in 

mathematics, gender, and basic empathy) and consequences (students’ mathematics anxi-

ety and students’ perceived mathematics problem-solving skills). This phase adopted a 

cross-sectional survey-correlational quantitative research design where multiple regres-

sion and a series of simple regression analyses were used. A total of 150 teacher-

respondents through stratified random sampling were identified. For every teacher in the 

second phase of the study, 10 respective student-counterparts were identified through 

random sampling. Hence, a total of 1500 students were gathered as counterpart respond-

ents of the study. 

Summary of Results 

Based on the objectives of the study, the findings are outlined as follows: 

Results of Phase 1: Scale Development and Validation 

1.1 The initial dimensions of pedagogical empathy, which are Affective, Cogni-

tive, and Behavioral, were extracted from the conventional theory of empathy. These di-

mensions were intended to capture the multidimensionality of empathy within a pedagog-

ical context. A 30-item scale was developed parallel to these dimensions. However, sev-
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eral issues emerged upon the first and second conduct of validation by experts. Specifi-

cally, the lack of relevance of the developed scale in terms of its applicability to mathe-

matics teaching. Moreover, there were misalignments of scale items to behavioral dimen-

sions as exhibited in the inconsistencies in the scale operationalization with respect to 

behavioral components. Therefore, based on the validation of experts, CVIs, and upon 

consultation with my adviser, the reevaluation of the scale’s conceptual framework was 

prompted. 

1.2. In consequence of the reassessment of the conceptual underpinnings of the in-

itial dimensions with respect to the experts and my adviser’s recommendation, the 

framework was refined. The dimensions were reframed by combining the affective and 

cognitive dimensions into a single dimension – Empathic Understanding. On the other 

hand, the behavioral dimension was reframed to Empathy in Teaching with a focus on the 

practical classroom application of the action-oriented component of empathy. The refor-

mation of the dimensions addressed previous discrepancies and alignment inconsistencies 

of scale items to each dimension.   

1.3. A 24-item scale was confirmed through construct validity using a content va-

lidity index. Four rounds of expert content validity and field content validity established 

the scale’s construct validity. Cronbach’s alpha and McDonald’s omega ensured that the 

scale was internally consistent and reliable. Barlett’s Test of Sphericity and KMO 

checked that the scale was appropriate for factor analysis. Exploratory factor analyses 

were used to validate the scale. Parallel analysis via principal axis factoring extraction in 

combination with Promax rotation yielded 5-factor illogical results. A forced analysis 
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with 4 fixed factors was explored and yielded illogical results. Finally, a forced analysis 

with 3 fixed factors yielded acceptable and logical results, generating a 21-item scale.  

1.4. The results of the first phase of the study confirmed a 21-item Pedagogical 

Empathy in Mathematics Scale (PEMS) in a semantic differential scale format. Explora-

tory and confirmatory factor analyses cemented the construct's validity. The alpha and 

omega of subscales and average variance extracted ensured acceptable tau-equivalent re-

liability, composite reliability, and convergent validity. Hence, all of these indicated and 

confirmed the development of a valid and reliable scale with three dimensions: (1) Emo-

tional Awareness - the ability of teachers to be sensitive and attune to the emotional state 

of their learners, (2) Supportive Teaching - the ability of teachers to provide motivation, 

emotional support, and positive feedback to students., and (3) Instructional Adaptability - 

the teachers' ability to adapt to students' intellectual needs and emotional states by modi-

fying teaching strategies and methods. 

 Results of Phase 2: Analysis of the Antecedents and Consequences of Pedagogical 

Empathy 

2.1. The investigation of the antecedents of pedagogical empathy for the second 

phase of the study using multiple regression analysis revealed that teacher self-efficacy in 

teaching mathematics, gender, and basic empathy significantly predicted pedagogical 

empathy. Further, female teachers were reported to have higher levels of pedagogical 

empathy than male teachers. On the other hand, there is insufficient evidence that sug-

gests that teachers’ self-efficacy in mathematics predicts pedagogical empathy. 
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2.2. The investigation on the consequences of pedagogical empathy for the second 

phase of the study showed that pedagogical empathy predicts students’ mathematics anx-

iety and students’ perceived mathematics problem-solving skills. Simple regression anal-

ysis revealed that there is a significantly negative relationship between pedagogical em-

pathy and student mathematics anxiety. The higher the pedagogical empathy of teachers, 

the lower the mathematics anxiety of learners. On the other hand, simple regression anal-

ysis generated strong positive statistically significant results showing that pedagogical 

empathy predicts students’ perceived mathematics problem-solving skills. This highlights 

that a teacher’s higher level of pedagogical empathy directly correlates with higher stu-

dents’ perceived mathematics problem-solving skills. 

Limitations of the Study 

The summary of results highlighted the contribution of this study to the body of 

knowledge in providing a validated tool to measure pedagogical empathy of secondary 

mathematics teachers, as well as the investigation of the factors that influence pedagogi-

cal empathy and are influenced by pedagogical empathy. However, several limitations of 

this study were noted:  

1. There is a limitation of generalizability to all subject areas since it focuses only 

on secondary mathematics teachers. Future researchers are encouraged to improve the 

scale so that it will be used in all subject areas. This will validate whether the structure 

and dimensions of pedagogical empathy set in the scale are consistent with different 

learning areas to ensure the generalizability of the findings. 
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2. The underrepresentation of the samples of all regions of the Philippines is lim-

ited because of constraints on logistical and respondent access. Future researchers are en-

couraged to use samples from all regions of the Philippines to ensure equal regional rep-

resentation. This will also help with the generalizability of the findings of the study. 

3. The study’s cross-sectional design limits its ability to identify causality or fol-

low changes over time. Future researchers are encouraged to use a longitudinal design to 

investigate how pedagogical empathy evolves over time among teachers. This method 

may provide more insights into the developmental nature and impact of pedagogical em-

pathy on internal and external teacher-student factors. 

4. If the self-report questionnaires are not answered honestly, they may be prone 

to response biases such as social desirability. Also, if the items are not fully understood, 

there is a danger of misinterpretation of the items. For future researchers who will dupli-

cate this study, you may provide mechanisms that ensure honest answers from the survey 

respondents to eliminate response bias, such as social desirability and misinterpretations. 

5. The hierarchical structure of data exhibits that each teacher’s data was matched 

with responses from 10 of their students. The use of standard regression analysis may 

have limited the ability to detect teacher-level effects accurately. In that sense, multilevel 

analysis would have been used to treat the data appropriately. However, conducting the 

multilevel analysis was not part of the design of the study. 

6. The study conducted a rigorous quantitative research design to investigate the 

constructs and their associations with pedagogical empathy. However, reliance on numer-

ical data limits the depth of interpretation regarding teachers’ day-to-day use of pedagog-
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ical empathy and the contextual factors of the students’ perception of the use of pedagog-

ical empathy by their respective teachers. Triangulating the findings with classroom ob-

servations, focus group discussions, or interviews may enrich the understanding of how 

pedagogical empathy is enacted in a classroom setting.  

7. While the explained variance is significant for both consequences of pedagogi-

cal empathy, their generated variances are just nearly 1%. This means that for both con-

sequences, around 90% of the variance is explained by other factors not in the model. 

Hence, there are other factors that are not in the model that should be investigated. 

Conclusion 

The primary purpose of this study is to develop and validate a tool that measures 

the pedagogical empathy of secondary mathematics teachers and investigate the anteced-

ents and consequences of pedagogical empathy. Several phases and procedures were ex-

hausted in this study.  

The study satisfactorily developed and validated a 21-item Pedagogical Empathy 

in Mathematics Scale (PEMS) based on a redefined conceptualization of pedagogical 

empathy dimensions related to mathematics teaching. Relevant dimensions such as Emo-

tional Awareness, Supportive Teaching, and Instructional Adaptability superseded the 

typical affective-cognitive-behavioral framework of empathy in teaching. Through 

PEMS, this study offers a dependable measure to assess mathematics teachers' emotional 

and pedagogical realities in the classroom. Furthermore, this study shows a more in-depth 
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knowledge of how empathy works in instructional practices and the pivotal role of empa-

thy as an essential component of effective mathematics teaching.  

The results reinforce the idea that improving students’ perceived mathematics 

problem-solving skills is just as important as alleviating student mathematics anxiety for 

enhancing learning outcomes through pedagogical empathy. On top of that, the study 

substantiates that pedagogical empathy is determined by internal teacher factors such as 

self-efficacy in teaching mathematics, gender, and basic empathy. This notion suggests 

that pedagogical empathy can be improved and enhanced through constant, sustained 

practice and institutional or agency intervention via training and workshops. These find-

ings allow the researcher to move forward using the limitations of the study to continual-

ly improve PEMS in the future.  

Recommendations 

This study established a scale that measures the pedagogical empathy of second-

ary mathematics teachers. Additionally, the study also solidifies that internal teacher fac-

tors such as self-efficacy in teaching mathematics, gender, and basic empathy predict 

pedagogical empathy. Moreover, teachers’ higher level of pedagogical empathy predicts 

a higher level of students’ perceived mathematics problem-solving skills and lower stu-

dents’ mathematics anxiety. Given the findings and conclusions, the following are rec-

ommendations for policy, practice, and research: 

1. The Department of Education and private organizations providing training to 

teachers are encouraged to foster the pedagogical empathy of teachers in their in-service 
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training programs. In these trainings, PEMS are recommended to be used to gather base-

line data for teachers’ pedagogical empathy as a reference in testing the effectiveness of 

interventions or trainings developed to promote or enhance pedagogical empathy.  

2. The Department of Education and private organizations are encouraged to craft 

gender-responsive policies, acknowledging the distinction of the level of pedagogical 

empathy across gender by providing equal support to male and female teachers. In this 

study, it was established that female teachers are more empathic than male teachers. 

Without prejudice, aside from female teachers, supportive policies in enhancing the ped-

agogical empathy of male teachers should be created. 

3. The Department of Education, partner stakeholders, and educational leaders are 

encouraged to create mechanisms through INSET that ensure the integration of teacher 

mathematical competence, pedagogical strategies, and pedagogical empathy. This guar-

antees that teachers deliver responsive and empathic teaching grounded in the standards 

of effective mathematics education. 

4. Policy makers in the Department of Education and other private learning insti-

tutions are recommended to update teaching assessment standards to include empathy-

related indicators. Such indicators may be used as a basis for future training and capacity-

building workshops.  

5. Education programs preparing future teachers are encouraged to include peda-

gogical empathy as part of the pre-service teacher curricula. Incorporating modules and 

reflective practices in everyday classroom settings among pre-service courses helps fu-
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ture teachers to elicit the importance of delivering emotionally-responsive and effective 

mathematics instruction.  

6. Educational leaders and teachers are encouraged to integrate the PEMS into 

their day-to-day routine. Teachers are to assess themselves every day via PEMS and shall 

collect the data weekly as a basis for their reflective conversation with their educational 

leaders to address issues and concerns for technical assistance. Also, students may be 

given a self-assessment of their teacher’s empathy after the lesson. This will help teachers 

see the dimensions of pedagogical empathy that need improvement.   

7. School heads, department heads, and educational leaders are recommended to 

incorporate regular sessions with teachers on reflective teaching, peer observations, and 

feedback in matters of teaching practices in relation to pedagogical empathy. This may be 

done during Learning Action Cell (LAC) sessions or In-service Training (INSETs). 

8. Teachers and school leaders are recommended to share teaching strategies that 

promote inclusive classroom teaching, student learning empowerment, and empathy-

focused practices during LAC or INSET. This will help other teachers identify good 

teaching practices that they may adapt in their own way of teaching.  

9. Teachers are encouraged to consider students’ emotional components as part of 

the formative assessment. Teaching mathematics should not only focus on the correctness 

of students’ answers but also on their feelings in their classroom activities. This will help 

teachers to progressively frame the lesson better with contextually appropriate strategies.  

10. Future researchers are encouraged to examine and validate PEMS across 

teacher contexts and populations. For instance, an investigation of pedagogical empathy 
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among master teachers with extensive years of experience. This may strengthen the relia-

bility and validity of the scale. 

11. Future researchers are encouraged to explore and investigate other antecedents 

of pedagogical empathy to have a deeper and broader perspective on the factors that pre-

dict pedagogical empathy. Antecedents such as: Teaching Experience, Educational Back-

ground, classroom management styles, reflective teaching practices, and perceived ad-

ministrative support – may be investigated.  

12. Future researchers are encouraged to examine further consequences of peda-

gogical empathy, which will aid in the development of appropriate interventions to in-

crease or mitigate the impact of pedagogical empathy. Consequences of pedagogical em-

pathy such as instructional effectiveness, classroom management, students’ emotional 

regulation, students’ responsibility, student participation and engagement, peer relation-

ship, student self-efficacy, and student absenteeism, may be examined. 
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