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 Teachers' beliefs about mathematics assessment have been a topic of growing 
interest worldwide in the field of mathematics education. However, there are few 
studies conducted with higher education teachers, since research has focused on 
elementary and middle school levels. With the aim of identifying and 
characterizing beliefs about assessment of Mexican university mathematics 
teachers, a field study was conducted with a qualitative approach and an 
exploratory level of depth, using an instrumental case study design. For the 
collection of information, semi-structured interviews were conducted with 10 
teachers who decided to participate voluntarily. The findings go beyond the binary 
classification of productive and unproductive beliefs, revealing a complex system 
of “mixed beliefs.” While teachers discursively value formative assessment, 
institutional pressures and traditional epistemological orientations generate 
significant tensions, resulting in a reliance on summative practices. Additionally, 
beliefs related to affective factors and the application of mathematical knowledge 
emerged inductively. These differences appear to be related to teaching experience 
and academic background, highlighting a lack of assessment literacy among 
professionals in the exact sciences. It is recommended that universities implement 
comprehensive assessment literacy programs to enable teachers to move beyond 
standardized paper-and-pencil testing practices. 
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INTRODUCTION 

Assessment is an integral part of the teaching and learning process in mathematics. 
According to the National Council of Teachers of Mathematics (NCTM), assessment 
should reflect the mathematical content that students need to know and be able to do, 
contribute to improving learning, promote equity, be an open and coherent process, and 
foster valid inference (Brahier, 2023; NCTM, 1995, 2000). From this perspective, 
assessment is not limited to measuring students’ performance but involves a process of 
gathering information that enables teachers to interpret students’ understanding, identify 
misconceptions, and support their learning progress (Monteiro et al., 2021). In this 
sense, assessment also includes all the activities that teachers and students undertake to 
obtain information that can be used to adjust teaching and learning processes (Black & 
Wiliam, 2009). 

In this sense, it is proposed to ensure effective assessment that, when coherently aligned 
with learning objectives, supports and enhances mathematics learning (NCTM, 2000, 
2014). When assessment is integrated into instructional processes, it can play a decisive 
role in promoting meaningful learning and improving teaching practices. In particular, 
assessment for learning has been highlighted as an essential component of instruction, 
as it helps both teachers and students increase learning opportunities and better 
understand students’ progress (Mahlambi, 2023). This perspective also has important 
implications for classroom culture, especially in how teachers interpret students’ errors 
and evaluate their mathematical knowledge (Wellberg, 2024). 

Teachers’ beliefs as a barrier to formative assessment 

Despite the recognition of assessment as an important element for improving learning, it 
has been identified that one of the main obstacles to implementing new assessment 
strategies in mathematics classrooms is related to teachers' conceptions and beliefs, as 
these directly influence their perceptions, judgments, and pedagogical practices 
(Adesanya & Graham, 2022; Chafi et al., 2024; Mahlambi, 2023; Oche et al., 2024; 
Yanuarto et al., 2023). In some contexts, assessment continues to be understood as an 
institutional process focused on measuring results and assigning grades, rather than on 
improving learning (Almeida et al., 2022). Therefore, understanding teachers’ beliefs is 
essential to explaining assessment practices in mathematics. 

Beliefs about assessment affect not only its implementation but also pedagogical 
decisions and the way mathematical tasks are designed and administered. It has been 
shown, for instance, that the way teachers assess their students’ learning is closely 
linked to how they use their knowledge to select and adapt tasks (Bardy et al., 2024). 
Likewise, teachers’ conceptions have been found to influence how students are prepared 
for external examinations, which impacts both the design of activities and the 
assessment criteria employed (Chafi et al., 2024). These findings reaffirm that beliefs 
not only shape how teachers conceive assessment but also determine the teaching 
strategies implemented in the classroom and the type of learning that is promoted. 

The study of mathematics teachers’ conceptions and beliefs about the assessment of 
learning has been a line of research of great interest in the field of Mathematics 
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Education worldwide. In the existing literature, a predominant conception can be 
identified that views assessment as a measure of learning, centered on the assignment of 
grades and the administration of written exams (Andriulo & Sgreccia, 2020; Mirian & 
Zulnaidi, 2020). Although teachers recognize and value assessment as a means of 
improvement, in practice they tend to rely on summative tests administered at the end of 
the term (Takele & Melese, 2022). It has also been pointed out that written tests fail to 
capture the complexity of mathematical reasoning; however, exams continue to be 
prioritized as the main instrument in assessment practices (Videnovic, 2022). 

Structural and educational factors associated with teachers' beliefs 

To understand why certain conceptions of assessment persist in teaching practice, 
various studies have analyzed the factors that contribute to the formation and 
maintenance of these beliefs. Teachers’ beliefs about assessment may be influenced or 
conditioned by structural and formative factors that hinder change. Among the 
structural factors, the most frequently mentioned is the pressure of time and curriculum, 
which hinders the incorporation of formative practices even when teachers recognize 
their importance (Mahlambi, 2023; Adesanya & Graham, 2022). Thus, curriculum 
overload and the need to comply with official programs lead to the prioritization of fast-
applying summative assessments.  

Likewise, it is inferred that teachers’ academic backgrounds also influence their beliefs 
and how these translate into practice. Evidence suggests that teachers tend to reproduce 
summative conceptions learned during their own academic trajectories, which directly 
influence their classroom practices (Chicote & Deixa, 2022). Added to this is the 
influence of academic background: regardless of whether teachers come from 
engineering, applied mathematics, or related fields, they tend to conceive of assessment 
as a process of information gathering that guides decision-making in teaching (Medina-
Güette et al., 2024). 

Teachers’ conceptions of assessment are seldom limited to a single approach, whether 
summative or formative. Research has shown that, in certain contexts, teachers’ beliefs 
may coexist in mixed or overlapping forms. In the context of initial teacher education, 
for instance, studies have found that prospective teachers view assessment both as a 
means to support teaching and learning and as a tool to measure academic performance 
(Tamba et al., 2021). Although teachers recognize the importance of feedback and 
formative processes, in practice they maintain a strong tendency toward the use of 
examinations and the assignment of grades (Amado & Morselli, 2023). 

The need to investigate teachers’ beliefs about assessment in higher education 

Despite the growing interest in the study of teachers’ beliefs about assessment, most 
research has focused on primary and secondary education levels. The literature review 
shows that teachers’ beliefs about mathematics assessment focus on summative, 
formative, or mixed approaches. onditioned by structural and educational limitations 
that explain the persistence of traditional practices and the partial adoption of strategies 
aimed at improvement. 
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In contrast, the beliefs of university mathematics teachers have been less explored. This 
situation reveals a gap in understanding how higher education teachers conceive and 
implement assessment in mathematics. In the case of Mexico, there are some studies 
with secondary school teachers (García & Ruíz, 2021; Martínez-Sierra et al., 2020; 
Wellberg, 2024) and upper secondary school teachers (Medina-Güette et al., 2024), but 
none addressing the beliefs of higher education teachers regarding mathematics 
assessment. It should also be noted that, for Mexican teachers working at these two 
educational levels, there are few training opportunities to prepare them for their 
teaching roles. Most of them lack training in mathematics didactics, as their academic 
preparation is usually focused on fields such as mathematics and engineering. 

As a result of the above, the research question that gave rise to this study emerges: 
What are the beliefs about assessment held by Mexican university mathematics 
teachers? To address this question, the objective of the present study was to identify and 
characterize the beliefs about assessment held by mathematics teachers at two Mexican 
universities, located in the state of Puebla, Mexico. 

Conceptual Framework 

As discussed in the previous section, the literature offers diverse definitions of teachers’ 
conceptions and beliefs regarding mathematics assessment. However, this study adopts 
as its conceptual framework the classification of beliefs proposed by the (NCTM, 
2014), based on the foundational contributions of Thompson (1992) and Pajares (1992), 
whose conceptualizations continue to serve as a theoretical reference in current 
educational research (Sun & Zhang, 2024; Wellberg, 2024). In this sense, Thompson 
(1992, p. 130) defines conceptions as “a general mental structure encompassing beliefs, 
meanings, concepts, propositions, rules, mental images, preferences, and similar 
elements,” a paradigm that continues to frame contemporary studies on mathematics 
assessment (Amado & Morselli, 2023). 

With regard to beliefs specifically, seminal authors such as Pajares (1992) consider 
them to be personal truths derived from individuals’ experiences or imaginings, 
composed of evaluative and affective aspects. Goldin (2002) and Gómez-Chacón 
(2003) align with this perspective, asserting that beliefs belong to the cognitive domain 
but are deeply influenced by social and affective factors. This multidimensional nature 
of beliefs has been reaffirmed by recent empirical studies (Alhunaini et al., 2022; Bardy 
et al., 2024), which highlight that these personal truths directly shape teachers’ 
pedagogical judgments. 

Continuing with the characterization of beliefs about evaluation, the NCTM (2014) 
classifies them into unproductive (UB) and productive beliefs (PB). The former limit 
students' access to important mathematical content and practices, while the latter are 
associated with effective teaching and learning. These beliefs have been scarcely 
explored. For example, in the literature review conducted, only the study by Tamba et 
al. (2021) adopted the NCTM (2014) classification as a framework to analyze the 
assessment beliefs of pre-service primary mathematics teachers in Indonesia. 
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The importance of using the NCTM (2014) classification as a conceptual framework 
lies in the fact that, globally, over the past decade, there has been a shift toward 
promoting productive assessment, but also in that this framework provides a clear 
analytical structure for categorizing teachers’ beliefs in terms of productive and 
unproductive beliefs. This distinction allows for a systematic analysis of the tensions 
between traditional assessment practices and learning-oriented approaches. 
Furthermore, given that these categories have been scarcely explored in the context of 
higher education, their use in this study is pertinent for identifying patterns of beliefs 
among university mathematics teachers. Following this framework, and according to 
how the results of assessment are used, it can be divided into two types: summative and 
formative. Summative assessment is associated with unproductive beliefs, as it is 
limited to "testing" student learning and assigning a grade at the end of instruction. 
Formative assessment, on the other hand, is related to productive beliefs and involves 
the continuous collection of data on students' understanding in real time as they engage 
in the teaching and learning process within the mathematics classroom (NCTM, 2014). 

To operationalize this theoretical dichotomy, Table 1 presents the specific beliefs 
described by the NCTM (2014), which were used in this study as categories for 
deductive analysis. 

Table 1 
Beliefs about mathematics assessment 

Code Unproductive Beliefs (UB) Code Productive Beliefs (PB) 

UB-1 The primary purpose of 
assessment is to hold students 
accountable through grades or 
reports. 

PB-1 The primary purpose of assessment is to 
inform and improve mathematics 
teaching and learning. 

UB-2 Classroom assessment is an 
interruption of the instructional 
process. 

PB-2 Assessment is a continuous process 
integrated into instruction to support 
student learning and adjust teaching. 

UB-3 Only multiple-choice tests and 
other "objective" paper-and-
pencil exams can reliably and 
accurately measure 
mathematical knowledge. 

PB-3 Mathematical understanding and 
processes can be measured through a 
variety of strategies and assessment 
tasks. 

UB-4 A single assessment can be used 
to make significant decisions 
about students and teachers. 

PB-4 Multiple sources of data are needed to 
provide an accurate picture of teacher 
and student performance. 

UB-5 Assessment is something done 
to students.  

PB-5 Assessment is a process that should 
help students become better judges of 
their own work, recognize high-quality 
work when they produce it, and use 
evidence to advance their learning. 

UB-6 Pausing instruction to review 
and conduct practice tests 
improves student performance 
on high-stakes exams. 

PB-6 Continuous review and distributed 
practice within effective instruction are 
productive strategies for exam 
preparation. 

Source: Adapted from NCTM (2014). Note: The codes were added by the authors. 
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It is important to recognize that beliefs do not operate in isolation, but rather form 
complex and sometimes contradictory belief systems. According to Thompson (1992) 
and Brown (2004), conceptions of assessment are deeply rooted in teachers’ 
epistemological beliefs about the nature of mathematics itself. In this sense, a teacher 
may theoretically value formative assessment while simultaneously holding the 
epistemological belief that mathematics requires “exact results,” which likely generates 
tensions in their pedagogical practice. 

Therefore, in this study, the classification proposed by the NCTM (2014) into 
“productive beliefs” (PB) and “unproductive beliefs” (UB) is not assumed as a binary 
categorization that simplifies complex belief systems. Instead, it is used as a deductive 
analytical conceptual framework that allows for the identification of tensions between 
the discourse and practice of the participating teachers. It is acknowledged that 
teachers’ beliefs may fluctuate along a spectrum with nuances between both categories 
depending on the context. 

METHOD 

A field study with a qualitative approach (Cohen et al., 2007) was carried out at an 
exploratory level of depth (Arias, 2012), using an instrumental case study design (Stake, 
1998). The aim was to understand the beliefs of Mexican university teachers about 
mathematics assessment. The following sections describe the participant selection 
process, the data collection instrument, and the procedure followed for analysis. 

Participants 

The participants were selected through convenience sampling, considering the 
following inclusion criteria: (1) being a higher education teacher in the state of Puebla, 
and (2) agreeing to participate voluntarily, allowing audio recording under the ethical 
principles of confidentiality and informed consent. 

The study participants were 10 teachers from two Mexican universities (five from a 
public university and five from a private university) located in the state of Puebla. After 
being invited verbally, the participants signed an informed consent form, agreeing to 
participate freely and voluntarily once they understood the research objective and were 
assured that their personal data would be treated confidentially to protect their identity. 
The decision to include five teachers from each university was based on convenience, 
considering their availability and willingness to participate voluntarily in the study. The 
choice of a small sample is epistemologically justified under the instrumental case study 
design (Stake, 1998). Within this qualitative approach, the aim is not to achieve 
statistical generalization, but rather to attain deep analytical generalization. By focusing 
on 10 cases, the study made it possible to meet the objective of identifying and 
characterizing the beliefs of the participating teachers, ensuring the transferability of the 
findings to university contexts that share similar characteristics. 

The number of participants consisted of six women and four men, with ages ranging 
from 29 to 59 years. To ensure confidentiality, a code was assigned to each teacher (P1 



 Castro-Fernández, Morales-Sánchez, Xicohténcatl-Hernández, Analco-Panohaya & Juárez-López       329 

International Journal of Instruction, October 2026 ● Vol.19, No.4 

to P10). Table 2 details the sociodemographic characteristics and the specific 
professional profile of each participant. It is important to observe that, although some 
participants pursued postgraduate studies (master’s or doctorate), only two (P1 and P2) 
hold doctorates in pedagogy, and none of the participants have attended any workshops, 
diplomas, or seminars on mathematics assessment. 

Table 2 
Sociodemographic characteristics of the participants 

Participant 
 

Gender 
 

Age 
(Years) 
 

University 
(Public/Private) 

Academic Background 
(Bachelor's, Master's, 
Doctorate) 

Experience 
(Years) 

P1 F 59 Private 

Chemical Engineer, 
Master's in Business 
Administration, 
Doctorate in Pedagogy 

34 

P2 M 44 Private 

Bachelor's in 
Electronics, Master's 
and Doctorate in 
Physics 

15 

P3 F 45 Private 
Bachelor's and Master's 
in Computer Science, 
Doctorate in Pedagogy 

23 

P4 F 48 Private 
Bachelor's, Master's, 
and Doctorate in 
Mathematics 

20 

P5 F 50 Private 

Bachelor's in Industrial 
Engineering, Master's 
in Education, Doctorate 
in Strategic Planning 

22 

P6 M 37 Public 

Bachelor's in 
Mechanical 
Engineering, Master's 
in Mechanical 
Engineering and 
Learning 

13 

P7 M 37 Public Mechanical Engineer 12 

P8 F 30 Public 

Computer Systems 
Engineer with a 
specialization in 
Networks 

4 

P9 F 38 Public 
Bachelor's and Master's 
in Physics 

6 

P10 M 29 Public Industrial Engineer 2,5 

Source: Own design. 

Instrument 

A semi-structured interview protocol was designed for data collection, based on open-
ended questions adapted from previously validated and used instruments by Martínez-
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Sierra et al. (2020) and Dayal (2021) in similar studies. The interview was divided into 
two sections: the first included eight questions related to the sociodemographic aspects 
of the participating teachers, while the second consisted of 12 questions. The questions 
were open-ended, as they were not intended to directly inquire about teachers’ 
productive or unproductive beliefs, but rather about their practices and ideas regarding 
mathematics assessment, allowing such beliefs to be inferred while avoiding leading or 
biasing their responses. 

The adapted instrument was reviewed and validated by a researcher specializing in 
Assessment and the Affective Domain in the field of Mathematics Education, who 
verified its coherence with the research question, objectives, and theoretical framework 
of the study. To demonstrate the consistency of the instrument used, Table 3 presents 
the questions corresponding to the second section of the interview. These were grouped 
into three main thematic axes, and the responses were analyzed and coded according to 
the system of categories, subcategories, and codes previously presented in Table 1 
(NCTM, 2014). 

Table 3 
Open-ended questions grouped by thematic axis to characterize beliefs 

Thematic axis Questions 

Meaning and 
purpose of 
assessment 

What does assessment in mathematics mean to you? 
What are your reasons for conducting assessments in a mathematics 
course? 
What would happen if there were no math assessments? 
What is the main objective of assessment in mathematics? 
What are other objectives of assessment in mathematics?, 

Methods, strategies, 
and focus of 
assessment  

How do you conduct assessments in your mathematics courses? 
From your perspective, what aspects should be assessed in 
mathematics? 
How should the results of assessments in mathematics be expressed? 
What would happen if there were no math exams? 
What assessment methods do you know or implement in math courses? 

Timing and agents 
of assessment 

When should assessments be conducted in mathematics? 
Who should be in charge of evaluating students? 

Source: Own design. 

Procedure 

The interviews were conducted during October 2024, in person and at the university 
facilities where the participants worked, with an average duration of 30 minutes. They 
were also audio-recorded with the participants’ prior informed consent. Subsequently, 
all recordings were transcribed and analyzed using qualitative content analysis with 
both deductive and inductive approaches (Mayring, 2015). 

The system of deductive categories and subcategories for analysis consisted of 
Unproductive Beliefs (UB) and Productive Beliefs (PB). To operationalize these, the 
theoretical taxonomy previously described in Table 1 (NCTM, 2014) was used as a 
structured coding system for the study. Each belief subcategory was assigned a code—
UB-1, UB-2, UB-3, UB-4, UB-5, UB-6, PB-1, PB-2, PB-3, PB-4, PB-5, and PB-6—
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which was used to label excerpts from the interview responses. Meanwhile, the 
inductive analysis yielded two categories, defined by the authors as Assessment of 
Affective Aspects and Assessment of Applied Mathematical Knowledge. 

To reduce bias and ensure both the credibility and confirmability of the qualitative 
content analysis (deductive and inductive), rather than relying on a single coder, a 
process of researcher triangulation was conducted (Stake, 1998). Initially, the third 
author and the fourth author independently carried out the deductive and inductive 
coding of the transcripts using the system of categories and codes presented in Table 1. 

Subsequently, the coding and interpretations generated were subjected to peer review by 
the first author and the second author. Discrepancies in code assignment were discussed 
in collaborative meetings, contrasting the textual excerpts with the conceptual 
definitions of the NCTM (2014) framework, until inter-coder agreement was reached, 
thereby ensuring the consistency and internal validity of the analytical process. 

FINDINGS 

This section presents the findings of the qualitative content analysis of university 
teachers’ beliefs regarding mathematics assessment. The results are systematically 
organized according to the deductive categories proposed by the NCTM (2014)—
Unproductive Beliefs and Productive Beliefs—as well as the categories that emerged 
inductively. To demonstrate methodological rigor, the analysis of each belief is based 
on the specific thematic axes explored during the interviews and presented in Table 3. 
However, it is important to note that the data analysis revealed that teachers’ responses 
did not conform to purely binary profiles; rather, they reflected a system of “mixed 
beliefs” (the coexistence of productive and unproductive beliefs). This explains why the 
same teacher may be cited in both categories. 

Deductive Analysis Category: Unproductive Beliefs  

This section presents the unproductive beliefs identified through the analysis of 
teachers’ responses. These beliefs are organized according to the subcategories defined 
by the NCTM (2014). 

Subcategory of Analysis UB-1: The primary purpose of assessment is to hold students 
accountable through grades or reports 

When exploring the thematic axis related to the Meaning and Purpose of assessment, it 
was found that a minority of participants (P4, P7, P9, and P10) held beliefs associated 
with subcategory UB-1. Their responses to questions such as “What are your reasons 
for conducting assessments?” revealed a summative perspective centered on 
accountability. For example, participant P7 conceives assessment as focused on the 
final product and the measurement of learning through the assignment of grades: “[…] 
in the end, as teachers, we have to assign a grade… it is based on what the student 
produces in their exams.” Likewise, participant P4 explains how administrative 
demands and lack of time eliminate the possibility of formative assessment, prioritizing 
reporting over feedback. These findings demonstrate that, at the university level, 
institutional pressure to report grades acts as a structural barrier that fosters 
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unproductive beliefs. This suggests that summative assessment does not always stem 
from teachers’ pedagogical convictions, but rather from an educational system that 
prioritizes standardized measurement over the development of students’ mathematical 
thinking. 

Subcategory of Analysis UB-4: A single assessment can be used to make significant 
decisions about students and teachers  

Linked to the axis of Meaning and Purpose, it was identified that a minority (P7 and P9) 
rely on a single instrument (the exam) as sufficiently valid to determine student success 
or failure. Their responses reflect a positivist view of mathematics. Participant P9 states 
that “exams are important to measure learning,” while P7, from an engineering 
perspective, prioritizes accuracy over process: “It is about reaching a result or not. That 
is why, in mathematics, it is important to arrive at an exact result.” This belief reflects a 
purely summative perspective, where the richness of learning is reduced to a single 
moment of verification. It ignores variability in student performance and limits 
teachers’ ability to use multiple sources of evidence. 

Subcategory of Analysis UB-2: Classroom assessment is an interruption of the 
instructional process 

When examining the thematic axis of the Timing of assessment, more than half of the 
teachers (P4, P6, P7, P8, P9, and P10) revealed that they perceive assessment not as a 
continuous process, but as a discrete event. The reasons behind this belief vary between 
workload and administrative structure. On the one hand, participant P9 argues from 
workload saturation: “[…] Every two months would be perfect for me, because 
otherwise it would be too much work.” On the other hand, participant P4 attributes this 
interruption to external mandates: “There are already set times […] by the institution… 
which forces us to have specific checkpoints.” These results show that the fragmented 
view of assessment is strongly conditioned by structural pressures (teaching load and 
institutional schedules). By limiting assessment to “checkpoints,” its potential as a real-
time tool to inform pedagogical decision-making and guide deep mathematical thinking 
is diminished. 

Subcategory of Analysis UB-3: Only multiple-choice tests and other "objective" paper-
and-pencil exams can reliably and accurately measure mathematical knowledge  

Regarding the axis of Methods and Strategies, it was found that all participants use 
traditional written exams as their primary assessment method, despite their formative 
intentions. This reliance on exams is justified in three ways. For some, it is an 
unquestioned habit (P5 notes that exams are “va de cajón”). For less experienced 
teachers, such as P10, it represents the core of academic validation (assigning it 70% of 
the final grade and stating that without it “we could not conduct an evaluation”). 
Finally, for highly trained profiles such as P1, its use responds to an “institutional 
requirement.” This finding is critical, as it demonstrates the deeply rooted 
predominance of the traditional approach. It confirms that, regardless of teachers’ 
training, the educational system pressures toward standardized procedural measurement, 
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limiting opportunities to assess how students reason and justify their mathematical 
ideas. 

Subcategory of Analysis UB-5: Assessment is designed for the students 

When exploring the role of educational agents, it was found unanimously that 
assessment is conceived as a teacher-centered practice. All participants view assessment 
as the assignment of a value to verify students’ acquisition of knowledge. For example, 
P8 indicates that it allows determining “whether the student has acquired the necessary 
knowledge,” while P7 uses it to assess whether the student “masters a topic and can 
solve it in a written or analytical way.” This is one of the most revealing findings of the 
study: there is a complete absence of self-assessment or peer-assessment practices. It 
confirms that teachers lack tools to transfer responsibility to students, preventing 
assessment from functioning as a mechanism for self-regulation and metacognitive 
reflection. 

Deductive Analysis Category: Productive Beliefs 

This section presents the productive beliefs identified through the analysis of teachers’ 
responses. These beliefs are organized according to the subcategories defined by the 
NCTM (2014). 

Subcategory of Analysis PB-1: The primary purpose of assessment is to inform and 
improve the teaching and learning of mathematics. 

Within the axis of the Purpose of Assessment, a strong discursive contradiction 
emerged: all teachers expressed productive beliefs regarding what assessment should 
be, understanding it as a diagnostic tool. The metaphors used by teachers reveal 
formative intentions. Participant P1 describes it as a “compass” to redirect instruction; 
P3 highlights its role in monitoring cognitive development and brain plasticity; and P5 
emphasizes its dual function: identifying areas for student improvement and self-
evaluating the teacher’s own performance. These discursive statements associated with 
belief PB-1 show that university teachers do not ignore modern pedagogy; they 
intellectually recognize the value of formative assessment. However, when contrasted 
with beliefs UB-3 and UB-5, the analysis reveals a deep contradiction between what 
teachers theoretically believe and what they are actually able to implement in the 
classroom. 

Subcategory of Analysis PB-2: Assessment is an ongoing process integrated into 
instruction to support student learning and inform teaching. 

When analyzing the axis of Timing again, more than half of the participants (P1, P2, P3, 
P4, P5, and P7) showed resistance to the idea of assessment as an isolated event. 
Teachers with greater experience or pedagogical training (such as P1, P3, and P5) 
explicitly advocate for continuity. P1 states emphatically that “There cannot be a single 
assessment at the end of the course,” while P2 notes that assessing “at any time […] is 
useful for understanding the level and for making students aware of their knowledge.” 
Despite mandatory institutional checkpoints (UB-2), more than half of the teachers 
conceive assessment in a flexible manner. This demonstrates a genuine effort to adapt 
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teaching to students’ needs in real time, which is a fundamental pillar of effective 
mathematics learning according to the NCTM (2014). 

Subcategories of Analysis PB-3 and PB-4: Assessing mathematical understanding 
through multiple strategies and data sources. 

Regarding the axis of Methods and Strategies, all teachers reported attempts to diversify 
their data collection instruments in order to construct a more accurate picture of student 
learning, recognizing the limitations of relying on a single exam. The combined 
evidence of PB-3 and PB-4 shows that strategies vary according to teachers’ profiles. 
Participants P1 and P3 (with pedagogical backgrounds) use direct observation, 
reflective journals, and problem-based learning. Teachers with technological and 
engineering backgrounds (such as P6) have shifted toward “integrative projects and 
peer learning.” Active participation at the board is also encouraged to foster confidence 
(P4), and some teachers explicitly propose “eliminating exams” by using personalized 
tools (P3 and P9). These findings demonstrate openness to diverse methods and 
strategies. Teachers actively seek to capture students’ day-to-day learning (skills, 
participation, and argumentation), indicating that the transition toward a formative 
assessment culture at the university level is underway and requires formal institutional 
support to be consolidated beyond individual efforts.  

Inductive Analysis Categories 

This section presents the categories that emerged from the inductive analysis of 
teachers’ responses. These categories reflect recurrent ideas and perspectives that were 
not part of the initial analytical framework but emerged from the participants’ discourse 
during the interviews. 

Emerging Category: Assessment of Attitudes and Affective Aspects 

Some teachers highlighted the importance of including emotional, social, and attitudinal 
aspects in assessment, beyond the cognitive ones. Teacher P3 stated, “When they work 
in teams, I observe who takes the lead, who contributes the most, and who refuses to 
participate… Therefore, assessment should also encompass emotional and social 
aspects.” Similarly, teacher P5 remarked: “An evaluation should look at all aspects, not 
only the theoretical part, but also the attitudinal one, such as teamwork and how this 
contributes to their grade”. 

Other teachers emphasized the relevance of assessing resilience and soft skills. Teacher 
P6 noted, “It is important to assess reasoning ability, student resilience… skills such as 
working under pressure, teamwork, leadership, and some soft skills.” Teacher P8 also 
mentioned observing students’ expression and organization as indicators of 
performance: “How good they are at working in teams, how well they express 
themselves, whether they are organized, and whether their writing is coherent.” In 
addition, teacher P9 pointed out attitude and willingness to work in teams as explicit 
elements of assessment: “I also conduct other types of assessments… attitudes… 
willingness to work in teams.” 
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In general, the responses reveal a tendency to incorporate the affective domain into 
assessment, valuing attitudes such as collaboration, responsibility, and leadership. 
However, this practice still appears in an intuitive and unstructured way within formal 
evaluation criteria. This observation aligns with Tay et al. (2011), who emphasize that 
assessing students’ attitudes and dispositions toward mathematics constitutes an 
essential component of mathematics education. According to these authors, the 
development of positive attitudes should be systematically promoted and assessed in the 
classroom, with the aim of strengthening not only mathematical learning but also 
students’ overall development. 

Emerging Category: Assessment of Applied Mathematical Knowledge 

From the inductive analysis, a category emerged that highlights the importance of 
assessing students’ ability to apply mathematical thinking across different contexts. 
Teacher P4 stated, “An assessment should consider engineering problems that require 
broader knowledge, including physics and other fields.” Teacher P3 emphasized the 
transfer of knowledge to diverse domains, noting that “assessment should value 
analytical, reflective, and critical thinking that enables students to move across various 
areas of knowledge, not restricting them to a few concepts.” In the same vein, teacher 
P6 mentioned that assessment should promote the integration of knowledge beyond 
mathematics: “When conducting an assessment, I take into account whether they can 
integrate this knowledge and connect it with other areas of their studies, their 
professional field, or even their daily life.” 

Likewise, teacher P5 emphasized the importance of ensuring that, within the assessment 
process, students are able to relate what they have learned to their everyday lives, 
understanding “where they will apply it, not only in mathematics, but also in other 
areas; it is also important to assess this.” In the same vein, teacher P7 pointed out that 
assessment should ensure that students “do not just stick with what we see in class, but 
that they can apply it to other contexts.” 

This view of assessment relates to the Uses dimension of the SPUR framework (Skills, 
Properties, Uses, and Representations) proposed by Thompson and Kaur (2008), which 
refers to the application of mathematical knowledge in real or interdisciplinary contexts. 
From this perspective, understanding mathematics involves mobilizing what has been 
learned beyond the classroom—from solving routine problems to developing and using 
mathematical models (Thompson & Kaur, 2008). This inductive finding is particularly 
significant at the university level, where mathematical training is often linked to other 
disciplines and to expectations regarding the professional use of knowledge. The 
findings suggest that, for these teachers, assessing mathematics not only involves 
verifying whether students can correctly solve a task, but also whether they are able to 
apply that knowledge in other contexts and engage appropriately in academic work 
processes. 

To synthesize the empirical findings derived from both the deductive (NCTM, 2014) 
and inductive analyses, Table 4 presents a matrix showing the overall belief profiles of 
each participating teacher. This matrix displays the individual profiles of the 10 
participants, allowing for a comprehensive visualization of the types of beliefs each 



336                           Mixed Belief System of Mexican University Teachers about … 

 

International Journal of Instruction, October 2026 ● Vol.19, No.4 

teacher demonstrated throughout the interview, in relation to their professional 
background and experience. 

Table 4  
Overall belief profile by teacher 
 Unproductive Beliefs  Productive Beliefs Emerging Category 

Participant UB1 UB2 UB3 UB4 UB5 PB1 PB2 PB3 PB4 Affective Applied 

P1      x    x x  x  x  x      

P2      x    x x  x  x        

P3      x    x x  x  x  x  x  x  

P4      x    x x  x  x      x 

P5      x    x x  x  x  x  x  x 

P6    x x     x x    x  x  x  x  

P7  x x  x   x  x  x  x  x     x 

P8    x x    x  x    x    x    

P9  x x  x  x  x  x    x  x  x    

P10  x  x  x   x   x   x       

Source: Own design. 

As shown in Table 4, all teachers exhibit both unproductive and productive beliefs, as 
well as some emerging categories. This suggests that it is not possible to characterize 
teachers from a rigid position between an exclusively summative view and an 
exclusively formative one. In this sense, the results reveal profiles in which different 
ways of understanding mathematics assessment coexist, and whose tensions are 
analyzed in the following section. 

DISCUSSION  

The study of mathematics teachers' conceptions and beliefs about assessment has been a 
research area of great interest in Mathematics Education worldwide. In the case of 
Mexico, while some studies have been conducted with secondary school teachers 
(García & Ruiz, 2021; Martínez-Sierra et al., 2020; Wellberg, 2024) and upper-
secondary school teachers (Medina-Güette et al., 2024), no research had been done until 
now on beliefs about assessment among university-level mathematics teachers. Thus, 
this work contributes to research at this educational level, along with studies conducted 
by Adesanya & Graham (2022) with university professors in South Africa and by 
Videnovic (2022) with Canadian and German teachers. 

The unproductive and productive beliefs evidenced by the participating teachers are 
associated with summative and formative assessment, respectively. According to the 
NCTM (2014), the former is limited to measuring students' learning and assigning a 
grade at the end of instruction, while the latter focuses on the continuous improvement 
of the mathematics teaching-learning process. The results obtained in this study align 
with the findings described by Tamba et al. (2021), who, in a study with prospective 
primary school mathematics teachers in Indonesia, concluded that these teachers held 
mixed beliefs about assessment. That is, while they considered assessment a useful tool 
to emphasize and support effective teaching and learning, they also viewed it to 
exclusively measure students' academic performance. 
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The analysis of multiple categories demonstrates a significant adoption of diverse 
assessment strategies by some teachers, consistent with Productive Belief PB-3 of the 
NCTM (2014), which establishes that mathematical understanding can be assessed 
through multiple types of tasks beyond traditional examinations. Teachers implement 
continuous observation, reflective journals, project-based learning, and immediate 
feedback, reflecting a shift toward more formative and learning-centered approaches 
(Coombs et al., 2022; Dayal, 2021; Videnovic, 2022). This trend aligns with studies that 
highlight the effectiveness of formative assessment for the development of 
mathematical competencies, fostering student autonomy and participation (Baque et al., 
2023; Wafubwa & Csíkos, 2022). Likewise, as noted by Videnovic (2022), 
diversification toward tools such as oral assessment proves to be an effective resource 
that allows for immediate feedback and adaptation to students’ levels. 
Complementarily, the use of descriptive assessments helps identify strengths and 
conceptual errors, enabling precise instructional adjustments (Van den Heuvel-
Panhuizen et al., 2021). 

On the other hand, most teachers acknowledge the importance of using multiple sources 
of information to assess learning, in line with Productive Belief PB-4 from NCTM 
(2014), which emphasizes the need for multiple data sources to provide an accurate 
view of both teaching and student performance. Daily observation, class participation, 
and practical tasks are valued as key tools for gaining a more comprehensive 
understanding of the learning process. However, a reliance on traditional exams still 
persists in some contexts, which may limit the effectiveness of truly formative 
assessment. 

A central finding of this study is that the results reveal a deeply rooted pattern of 
“mixed beliefs,” a phenomenon documented in the international literature (Barnes et al., 
2015; Tamba et al., 2021). However, the dichotomy between productive and 
unproductive beliefs oversimplifies reality. This coexistence is not merely an individual 
contradiction, but rather the expression of a deeper tension between declared 
pedagogical convictions and enacted practices, arising from the clash between 
traditional knowledge-transmission approaches and student-centered paradigms (Chen 
& Brown, 2016). Although teachers demonstrate a strong discursive commitment to 
productive beliefs (PB-1, PB-2), their traditional epistemological orientations toward 
mathematics and their limited assessment literacy (Brown, 2004) lead them to rely on 
traditional written exams (UB-3). This indicates that the persistence of summative 
beliefs responds more to practical mechanisms shaped by policies, school cultures, and 
institutional pressures (Brown, 2019) than to freely chosen pedagogical decisions. 

Finally, the emergence of inductive categories related to the assessment of affective 
aspects and applied knowledge empirically confirms the limitations of analyzing 
assessment through a strictly binary model. Based on these findings, this study suggests 
that university teachers’ beliefs can be understood as a complex structure in which four 
orientations are intertwined: a summative orientation (certification and grading), a 
formative orientation (monitoring and improvement), an affective orientation (students’ 
dispositions), and an applied orientation (use of knowledge in professional contexts). 
These orientations do not operate in isolation; rather, their relative weight varies 



338                           Mixed Belief System of Mexican University Teachers about … 

 

International Journal of Instruction, October 2026 ● Vol.19, No.4 

depending on teachers’ trajectories, their academic background, and the institutional 
conditions of their practice, revealing a multifaceted and constantly evolving belief 
system. 

This study makes a specific contribution to international research by situating the 
context of Mexican higher education within global findings. The results confirm 
previous studies conducted in contexts such as Indonesia (Tamba et al., 2021) and 
South Africa (Adesanya & Graham, 2022) regarding the existence of mixed beliefs 
among university teachers. However, they extend the literature by revealing a critical 
weakness specific to higher education: the incorporation of professionals from the exact 
sciences into teaching without prior didactic training. This study challenges the 
assumption that advanced disciplinary knowledge in mathematics automatically 
translates into effective assessment practices, highlighting that this training gap prevents 
meaningful improvements in assessment practices. 

To analytically support the influence of teaching experience and academic background 
on these tensions, the cross-analysis of Table 4 reveals clear patterns. First, the evidence 
suggests that years of experience influence orientation toward specific assessment 
approaches. Teachers with less than five years of experience (P8, P10) tend to maintain 
more summative and traditional practices, based on topic-specific exams and fixed 
grading percentages. In contrast, those with ten to fifteen years of experience (P2, P6, 
P7) begin to incorporate projects and the use of technology, although their assessment 
structures remain largely centered on examinations. Finally, teachers with more than 
twenty years of experience (P1, P3, P4, P5) demonstrate a stronger inclination toward 
formative, continuous, and personalized assessment, accompanied by deeper 
pedagogical reflection. 

Second, complementing experience, professional background proves to be a 
determining factor. Those with training in education or pedagogy (P1, P3, P4, P6) 
demonstrate greater reflection and coherence with the principles of formative 
assessment, whereas teachers from fields such as engineering or formal sciences (P2, 
P7, P9) tend to place higher value on accuracy, procedures, and correct results—
features typically associated with summative assessment. These findings highlight the 
importance of pedagogical training in fostering a more comprehensive and formative 
vision of assessment. This aligns with the findings reported by Medina-Güette et al. 
(2024), who concluded that academic background directly influences beliefs, 
assessment types, and their purposes. 

Finally, the analysis also reveals significant absences. No evidence was found to 
support unproductive belief UB-6 (pausing instruction to administer test rehearsals), but 
neither were there indications of Productive Beliefs PB-5 and PB-6 (promoting 
assessment to foster self-regulated learning and metacognition). The absence of 
practices such as self-assessment and the use of rubrics suggests a limited conception of 
assessment as a formative tool. This limitation may be attributed to the previously 
mentioned lack of specific training in mathematics didactics, reinforcing the need to 
strengthen teacher education in these areas to improve the quality of learning, as 
suggested by previous research (Kaur & Wong, 2011). 
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CONCLUSIONS  

This study aimed to identify and characterize the beliefs about assessment held by 
university mathematics teachers in Mexico. The findings go beyond a simple binary 
categorization of productive and unproductive approaches, revealing that university 
teachers engage in assessment through a complex system of “mixed beliefs.” 
Theoretically, the study demonstrates a deep tension between declared discursive 
convictions and enacted practices. On the one hand, teachers recognize the formative 
purpose of assessment (as a tool to improve learning and develop critical thinking); on 
the other hand, they continue to conceive assessment as a unidirectional process (in 
which the teacher evaluates the student) and remain dependent on traditional written 
examinations. 

The originality of this research lies in evidencing how structural and formative factors 
shape belief systems in higher education, a level that has been less explored compared 
to basic education in Mexico and internationally. Overall, the results suggest that 
university teachers’ beliefs are structured around four orientations: a summative 
orientation (certification), a formative orientation (improvement), an affective 
orientation (attitudes), and an applied orientation (use of knowledge in professional 
contexts). The study contributes to theoretical understanding by showing that the 
persistence of summative practices in universities does not always stem from conscious 
pedagogical resistance, but rather from teachers’ disciplinary training (e.g., engineers, 
physicists, mathematicians) and their lack of didactic preparation. In higher education, 
advanced disciplinary knowledge in mathematics coexists with a gap in “assessment 
literacy” (Brown, 2004), leading teachers to replicate the traditional model under which 
they were trained. 

The coexistence of contradictory beliefs has both policy and practical implications for 
educational institutions, particularly in relation to teacher education. As the findings 
suggest, at the institutional policy level, it is not sufficient to promote changes in 
teachers’ discourse; it is also necessary to revise institutional structures that favor 
traditional assessment models. Administrative guidelines that require teachers to report 
strictly summative assessments within fixed periods need to be made more flexible, as 
these regulations reinforce unproductive beliefs. 

At the practical level, higher education institutions need to move from grade-based 
assessment models toward the development of comprehensive “assessment literacy” 
programs (Brown, 2004). These programs should provide experiences that challenge 
unproductive (summative) beliefs and equip teachers with applicable pedagogical tools 
such as the SPUR approach (Thompson & Kaur, 2011), practical worksheets for 
problem-solving (Toh et al., 2011), concept maps (Jin & Wong, 2011), journal writing 
(Kaur & Chan, 2011), practical tests and oral presentations (Yeo, 2011), and open-
ended tasks (Clarke, 2011). Familiarity with these tools may help teachers move beyond 
standardized paper-and-pencil tests and consider the assessment of both cognitive and 
affective domains in mathematics learning (Kaur & Wong, 2011). 
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LIMITATIONS AND SUGGESTIONS 

Finally, these conclusions should be interpreted in light of certain methodological 
limitations. As a qualitative and exploratory case study with a purposive sample of ten 
teachers in the state of Puebla, Mexico, the results prioritize analytical generalization 
over statistical representativeness. Additionally, the findings are based on teachers’ 
reported beliefs, which could not be contrasted through direct classroom observation. 
Therefore, future research should expand the sample to include different types of higher 
education institutions (public, private, technological) and incorporate classroom 
observation and empirical analysis of assessment practices and instruments, in order to 
strengthen understanding of how institutional context and teaching experience shape 
mathematics assessment at the university level. 
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