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ABSTRACT
This study aimed to identify and explore the key cognitive, contextual, and emotional factors that

influence how secondary school teachers interpret and use assessment data in formative assessment
contexts. This qualitative study was conducted with 25 secondary school teachers from Tehran, selected

through purposive sampling to ensure relevance to the research focus. Data were collected using semi-
@ structured interviews, designed to elicit rich narratives about teachers’ experiences with interpreting

o . various forms of assessment data. Interviews were conducted until theoretical saturation was achieved,
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Introduction

In recent decades, the global shift toward evidence-informed education has emphasized the role of formative assessment as
a tool to enhance learning by providing teachers with actionable insights into student understanding. Central to this process is
the teacher’s ability to interpret assessment data effectively and to integrate that interpretation into instructional decision-
making. However, despite increasing access to data, research indicates that many teachers struggle to translate assessment
results into pedagogically sound actions, particularly in formative contexts that require ongoing, responsive adjustments
(Datnow & Park, 2018; Schildkamp et al., 2020). Understanding how teachers make sense of the data they collect—and the


http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.61838/japes.1.2.3
http://creativecommons.org/licenses/by-nc/4.0

Taghavian & Kheirkhah

cognitive, emational, and contextual factors that shape this interpretation—is essential for improving the efficacy of formative
assessment practices.

Formative assessment, as conceptualized by Black and Wiliam (1998), is “assessment for learning” rather than “assessment
of learning.” It involves eliciting evidence of student learning and using that evidence to adapt teaching and learning activities.
The process is inherently interpretive, requiring teachers to go beyond surface-level metrics and engage in diagnostic reasoning
to identify student misconceptions, progress, and readiness for future tasks. The successful application of formative assessment
therefore depends not only on the availability of data but also on the teacher’s ability to make sense of and act upon that data
in ways that are meaningful and contextually appropriate (Heritage, 2010; Wiliam, 2011).

Despite this emphasis, studies have shown that interpreting assessment data is far from a straightforward process. Teachers
are often required to juggle multiple sources of evidence—ranging from test scores to observational notes—and to do so in
real-time under conditions of uncertainty and resource constraints (Farrell & Marsh, 2016; Ingram et al., 2004). Moreover, the
nature of the data itself may vary in terms of quality, format, and relevance to specific instructional goals, further complicating
the interpretive task (Jimerson & Wayman, 2015). In formative contexts, where decisions must be sensitive to individual
learners and instructional objectives, these challenges are magnified.

The complexity of data interpretation in educational settings is compounded by several teacher-related factors. Cognitive
factors such as data literacy and pedagogical content knowledge play a pivotal role in shaping how assessment information is
analyzed and understood (Mandinach & Gummer, 2016). Teachers with higher data literacy are more adept at identifying
meaningful patterns and linking them to instructional decisions. However, such competencies are unevenly distributed across
teaching populations, often due to variations in pre-service and in-service training (Datnow & Hubbard, 2015). Studies have
shown that even experienced teachers may struggle with making inferences from data, especially when the data is ambiguous
or poorly aligned with curriculum standards (Schildkamp & Kuiper, 2010).

In addition to cognitive factors, affective and motivational aspects also influence teachers’ data interpretation practices.
Emotional responses such as anxiety, frustration, or overconfidence can color how teachers perceive the significance of student
performance data (Brookhart, 2011; Gearhart & Osmundson, 2009). Moreover, teachers’ beliefs about assessment—whether
they see it as a tool for learning or as an accountability measure—affect the degree to which they engage deeply with data
(Brown, 2011). Research has indicated that when teachers perceive assessment data as irrelevant, overly punitive, or
disconnected from their instructional context, they are less likely to utilize it meaningfully (Kerr et al., 2006; Marsh, 2012).

The context in which teachers work further shapes their interpretive practices. Organizational factors such as time
availability, technological infrastructure, collegial support, and school leadership significantly influence how and whether
teachers use assessment data (Datnow & Park, 2015; van Geel et al., 2016). Time constraints are among the most commonly
cited barriers, with many teachers reporting that they lack dedicated time to reflect on data or collaborate with peers in analyzing
results (Nelson et al., 2012). In schools with a strong culture of collaboration and data use, teachers are more likely to engage
in joint interpretation and collective decision-making processes, which enhances both the accuracy and the instructional
relevance of data interpretation (Schildkamp et al., 2014).

Furthermore, the nature of the curriculum and assessment systems in place may constrain or enable teachers’ data
interpretation efforts. In rigid curriculum environments, teachers may feel forced to prioritize coverage over depth, leaving
little room for data-driven differentiation or remedial instruction (Datnow et al., 2007). Standardized assessments that lack
diagnostic depth may also provide little usable feedback, especially for students at the margins of performance (Bennett, 2011).
Conversely, flexible curriculum frameworks and rich formative assessments empower teachers to act as instructional decision-

makers, provided they are supported with the necessary training and resources.
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Recent studies suggest that professional development can play a critical role in enhancing teachers’ capacity to interpret and
use assessment data. However, not all training programs are effective. Effective professional learning is often collaborative,
ongoing, and closely tied to actual classroom practice (Mandinach & Gummer, 2016). Programs that focus narrowly on
technical skills without engaging with pedagogical or contextual dimensions tend to have limited impact on practice (Datnow
& Park, 2019). Moreover, mentorship and peer learning have been identified as particularly valuable in building teachers’
confidence and reflective capacity around data interpretation (Jimerson et al., 2013).

Given this multifaceted landscape, there is a growing need for qualitative research that explores how teachers themselves
experience and navigate the task of interpreting assessment data in formative settings. While quantitative studies have mapped
broad patterns in data use, they often fail to capture the underlying cognitive, emotional, and contextual mechanisms that drive
teachers’ decisions. Qualitative approaches allow researchers to examine how individual teachers make sense of data in relation
to their professional beliefs, classroom experiences, and institutional realities (Coburn & Turner, 2011). Such insights are
essential for designing support systems that are not only effective but also responsive to the lived realities of teaching.

The present study seeks to address this gap by investigating the key factors that shape teachers’ interpretations of assessment
data in formative contexts. Focusing on secondary teachers in Tehran, the research employs a qualitative design grounded in
semi-structured interviews to explore how teachers understand, process, and act upon student performance data in their daily
instructional practice. By identifying both enabling and constraining factors—from internal beliefs to external structures—this
study aims to contribute to the ongoing effort to improve formative assessment practices through a better understanding of

teacher agency and interpretation.

Methods and Materials
Study Design and Participants

This study employed a qualitative research design to explore the key factors influencing teachers’ interpretations of
assessment data within formative assessment contexts. A constructivist paradigm underpinned the research, aligning with the
objective of capturing the nuanced, subjective experiences of teachers in interpreting assessment information to guide
instructional practices. Through in-depth qualitative inquiry, the study sought to generate rich, context-sensitive insights into
the cognitive and contextual processes that shape how assessment data is understood and used by educators.

The research was conducted in Tehran, Iran, and involved a purposive sample of 25 secondary school teachers actively
engaged in formative assessment practices. Participants were selected based on their demonstrated involvement in using
assessment data to support student learning, ensuring relevance to the study objectives. Recruitment was facilitated through
professional teaching networks and educational forums. Sampling continued until theoretical saturation was achieved, meaning
no new themes emerged during the final interviews, thereby confirming the adequacy of the sample size for thematic depth.

The participants varied in terms of teaching experience, subject area, and school type (public and private), allowing for
diverse perspectives on assessment interpretation. The inclusion criteria required that participants had at least three years of

teaching experience and had received prior training in assessment for learning practices.

Data Collection

Data were gathered using semi-structured interviews, which enabled participants to articulate their perspectives freely while
allowing the researcher to probe specific aspects related to formative assessment and data interpretation. Each interview lasted

between 45 and 70 minutes and was conducted in person at a location convenient to the participant, such as their school or a
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neutral academic space. An interview guide was developed to ensure consistency, covering themes such as sources of
assessment data, interpretive practices, professional learning, and contextual influences. All interviews were audio-recorded

with informed consent and transcribed verbatim for analysis.

Data analysis

The transcribed interviews were analyzed using thematic analysis facilitated by NVivo software, which provided a structured
platform for coding, categorizing, and interpreting qualitative data. The analysis process followed an inductive approach,
beginning with open coding to identify recurring concepts and ideas. These initial codes were then organized into broader
subthemes and overarching themes through iterative comparison and constant refinement. Memo writing and reflective
journaling were used throughout the process to support analytical rigor and track interpretive decisions. Triangulation was
enhanced through peer debriefing with qualitative research experts to validate the coherence and credibility of the emerging
thematic structure.

Findings and Results

Theme 1: Cognitive Framing of Assessment Data

Personal Beliefs About Assessment

Teachers’ interpretations of assessment data were shaped by deeply held personal beliefs about the purpose and nature of
assessment. Many participants viewed assessment primarily as a tool for guiding learning rather than for ranking students. A
number of teachers expressed skepticism about standardized assessments, emphasizing a preference for formative methods.
One participant noted, “I see assessment as an ongoing dialogue, not a final judgment.” Another added, “Most of the time, tests
just don’t tell me what I really need to know about my students.”

Data Interpretation Skills

The capacity to meaningfully interpret data varied across participants, influenced by their familiarity with analytical
practices. Some teachers reported difficulty connecting raw scores with instructional strategies, while others described using
patterns in student responses to identify learning gaps. A teacher explained, “When I notice most students miss the same
question, I try to find out if the teaching was unclear or the concept itself is hard.” Another stated, “I still feel unsure interpreting
charts or percentages. It’s not my strength.”

Prior Teaching Experience

Years of classroom experience provided a cognitive filter through which data were processed. Experienced teachers reported
drawing on historical data and past patterns to make sense of current performance. One veteran educator explained, “After a
while, you can feel what’s going wrong before even looking at the scores.” Another added, “I compare this year’s results with
past ones to check if I’'m improving or not.”

Confidence in Data Use

Teachers varied in their confidence levels when dealing with data. Those who lacked formal training often expressed
hesitation and preferred informal discussion with colleagues. One participant shared, “I’m afraid of misreading the data and
giving wrong feedback. | ask my co-teacher to double-check.” Others admitted they avoided engaging with detailed analysis,
stating, “I know data is important, but I don’t feel comfortable unless someone walks me through it.”

Perceived Relevance of Data

The extent to which teachers considered assessment data relevant affected their level of engagement. If the data were

perceived as misaligned with the curriculum or classroom realities, they were often disregarded. One teacher said, “The results
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don’t reflect what we’re teaching—they’re from a different world.” Another noted, “I only use data when I feel it helps me,
otherwise it’s just paperwork.”

Types of Assessment Data Valued

Teachers prioritized certain types of data, such as student work samples and observational notes, over standardized test
scores. Authentic and context-rich information was seen as more informative. One participant emphasized, “I trust what I see
during group work more than what a quiz tells me.” Another said, “I love peer feedback—it tells me how students are thinking,
not just what they know.”

Theme 2: Contextual Influences on Data Use

Institutional Expectations

Institutional mandates and performance pressures influenced teachers’ interaction with assessment data. Several participants
described data-related tasks as bureaucratic, aimed more at satisfying administrative requirements than enhancing learning.
One teacher noted, “Sometimes we just enter scores into the system to show we’re compliant, not because we use them.”
Another shared, “The school wants graphs, not analysis.”

Available Infrastructure

Many participants pointed to infrastructural limitations, such as lack of access to up-to-date software or centralized data
platforms, as barriers to effective data use. One participant reported, “We still record everything manually. It’s hard to make
sense of data when it’s scattered everywhere.” Another added, “If I had access to visual tools, I could interpret results better.”

Time Constraints

Teachers commonly cited lack of time as a key obstacle to thoughtful data analysis. The demands of lesson planning,
classroom management, and administrative tasks left little room for reflective interpretation. One teacher said, “Even if I wanted
to analyze scores deeply, when would I do it? Between grading, planning, and meetings?” Another remarked, “I rush through
the data because there’s no dedicated time.”

Peer Collaboration

Collaboration with colleagues provided valuable support for interpreting assessment data. Teachers described informal
sharing sessions, co-analysis, and mutual validation as helpful strategies. A teacher shared, “Talking to another teacher helps
me see patterns I might miss.” Others mentioned, “We often compare results after unit tests to adjust teaching across classes.”

School Culture

The broader culture of the school influenced how teachers engaged with data. In schools that encouraged innovation and
open dialogue, data use was more dynamic. In contrast, in rigid or hierarchical environments, teachers felt constrained. One
participant observed, “Here, we’re free to experiment with assessments and data use.” Another lamented, “We’re told what to
do, and there’s no room to question the format.”

Professional Development Opportunities

Access to meaningful professional development played a pivotal role in shaping teachers’ competencies and confidence.
While some had benefitted from targeted training, others found sessions abstract and disconnected from practice. One teacher
said, “We need workshops that focus on actual classroom data, not just theories.” Another added, “Mentoring from experienced
colleagues helped more than any seminar I’ve attended.”

Curriculum Rigidities

A rigid curriculum framework limited the scope for flexible use of assessment data. Teachers explained how standardized

pacing guides and fixed exam schedules often forced them to ignore or underutilize diagnostic insights. One participant shared,
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“Sometimes I know students need more time, but the curriculum doesn’t allow it.” Another added, “We’re stuck in a system
that rewards speed over understanding.”

Theme 3: Emotional and Relational Dynamics

Emotional Reactions to Data

Teachers’ emotional responses to assessment outcomes ranged from anxiety and frustration to satisfaction and relief. Data
that revealed student progress were a source of motivation, while poor results often triggered self-doubt. One participant said,
“I feel terrible when the scores are low. I question my methods.” Another reflected, “Seeing improvement gives me a real sense
of achievement.”

Student—Teacher Relationship

The relational context significantly influenced how teachers interpreted data. Many expressed a desire to protect students’
emotional well-being by softening feedback or reframing results. One teacher explained, “I avoid harsh labels—I don’t want
students to think they’ve failed.” Another added, “If I know a student is struggling at home, I read the data with that in mind.”

Motivation for Data Use

Teachers’ intrinsic and extrinsic motivations shaped their commitment to data-driven practices. Some viewed data
interpretation as part of professional responsibility, while others were motivated by the desire to improve outcomes. One teacher
stated, “I use data because I want to be a better teacher, not because I have to.” Another noted, “When I see students benefiting,
it encourages me to continue.”

Trust in Data Sources

Teachers reported varying levels of trust in different data sources. Many expressed skepticism toward automated grading
systems and preferred more organic forms of evidence, such as direct observation. A teacher said, “Machines don’t understand
student context. I prefer to see how they work through a problem.” Another mentioned, “I use my gut as much as I use the
numbers.”

Fear of Misjudgment

A significant number of participants voiced concern over the ethical implications of misinterpreting data and potentially
misjudging students. This fear often led to cautious interpretations. One participant shared, “I don’t want to label a student
wrongly based on one bad test.” Another stated, “There’s always the worry that I’'m reading too much—or too little—into the

results.”

Discussion and Conclusion

This study set out to explore the key factors influencing how secondary school teachers in Tehran interpret assessment data
within formative assessment contexts. Through thematic analysis of qualitative interview data, three overarching themes
emerged: cognitive framing of assessment data, contextual influences on data use, and emotional and relational dynamics.
These themes highlight the multifaceted nature of data interpretation, revealing a complex interplay between internal teacher
characteristics, institutional conditions, and interpersonal factors that shape the way data are understood and used to inform
instruction.

The first major theme—cognitive framing of assessment data—demonstrated that teachers' beliefs about the purpose of
assessment significantly influence how they approach and interpret data. Many participants expressed a preference for
formative over summative assessment, viewing data as a means to support student learning rather than evaluate performance.
This aligns with earlier findings by Brown (2011), who noted that teachers' conceptions of assessment affect their willingness

to engage deeply with data. Moreover, teachers who believed in the instructional utility of assessment data tended to adopt
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more diagnostic reasoning approaches, consistent with Wiliam’s (2011) emphasis on assessment as a dynamic and responsive
pedagogical tool. However, even among those with strong formative beliefs, the capacity to interpret complex data was uneven.
Participants often struggled with numerical or statistical information, highlighting an ongoing challenge of limited data
literacy in educational settings, as observed in previous work by Mandinach and Gummer (2016).

Additionally, prior teaching experience played a significant role in shaping teachers’ interpretive strategies. More
experienced educators described drawing on intuition or comparing current data with historical trends in their classrooms,
suggesting that interpretive competence may evolve over time through reflective practice. This is consistent with Farrell and
Marsh (2016), who argue that experienced teachers are more adept at using pattern recognition and contextual cues to make
sense of ambiguous or incomplete data. Still, confidence levels varied, with several participants expressing hesitation or anxiety
about potentially misinterpreting results. This resonates with findings by Brookhart (2011), who emphasized that confidence
in data use is not necessarily a function of teaching experience alone, but also of prior training and perceived support systems.

The second major theme—contextual influences on data use—revealed that institutional conditions often constrain or
enable teachers’ engagement with assessment data. Time emerged as a critical barrier, with most participants reporting
insufficient time during the school day to analyze or reflect on data meaningfully. This finding is echoed in studies by Nelson,
Slavit, and Deuel (2012), who documented that without designated time and collaborative structures, data-related tasks become
superficial or rushed. Furthermore, participants reported a lack of adequate infrastructure, such as access to data management
systems or analytical tools, which inhibited their ability to visualize and interpret results. These findings parallel those of
Jimerson and Wayman (2015), who emphasized the importance of digital and organizational support for effective data use.

School culture and professional development also emerged as key contextual determinants. In schools with a strong
culture of collaboration and open communication, teachers described engaging more frequently in joint data interpretation,
benefiting from peer input and collective reflection. This supports the work of Schildkamp et al. (2016), who found that data
teams and collaborative structures significantly enhance the quality and consistency of data-informed decisions. However, in
schools with rigid curricula or top-down mandates, teachers reported being constrained in their ability to act on data insights,
often feeling that formative data was sidelined in favor of performance targets. This tension between institutional accountability
and instructional autonomy has been well-documented in previous studies (Dathow & Park, 2018; Kerr et al., 2006).

The third theme—emotional and relational dynamics—highlighted the affective dimensions of data interpretation.
Teachers’ emotional responses to student performance data ranged from anxiety and guilt to pride and motivation. Negative
emotions, such as fear of misjudgment or concern about student self-esteem, sometimes led to cautious or defensive
interpretations. This aligns with Gearhart and Osmundson (2009), who noted that the emotional stakes of assessment can inhibit
candid engagement with data. Moreover, the relational context, particularly teachers’ connections with students, influenced
how data were read and acted upon. Teachers frequently mentioned “softening” interpretations in light of personal knowledge
about a student’s background or challenges. This finding reinforces Coburn and Turner’s (2011) assertion that data use in
schools is inherently social and interpretive, shaped by professional judgment, values, and empathy.

Interestingly, the study also revealed that trust in data sources was a major factor in interpretive practices. Teachers tended
to place greater trust in qualitative forms of data, such as classroom observations and student work samples, than in standardized
test results or automated scoring tools. This preference suggests that the perceived validity and authenticity of data strongly
mediate its use in instructional decision-making. Similar patterns were reported by Bennett (2011), who found that formative
assessment data are more likely to influence teaching practices when they are seen as directly relevant and contextually

grounded.
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Finally, teachers’ motivation for data use—whether intrinsic or extrinsic—shaped the extent and manner of their
engagement. Teachers who viewed data interpretation as integral to their role described greater investment and reflection, while
those who saw it as an external imposition reported minimal engagement. This finding echoes Datnow and Hubbard (2015),
who emphasize that sustained, meaningful data use depends on alignment between teachers' professional identity and the
purposes of assessment.

Collectively, these findings suggest that improving teachers’ interpretation of formative assessment data requires more than
just access to data or training in analysis techniques. It necessitates a systemic approach that addresses teacher beliefs, emotional
readiness, organizational culture, and the broader educational infrastructure. The interaction between cognitive, contextual, and
affective domains in shaping data use points to the need for integrated models of professional development that combine

technical skill-building with reflective practice, collaborative inquiry, and emotional support.
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