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ABSTRACT

This study investigates the impact of displaying grades versus not displaying
grades on student performance and emotions in secondary education, while
keeping feedback comments constant. Using a longitudinal design, we
examined intra-individual changes in performance and emotional responses
among 99 students across four classroom groups as they experienced phases
of grade display and non-display. Contrary to the notion of grades solely as
detrimental, our findings reveal a complex relationship. Initially, grade dis-
play decreased performance and evoked negative emotions, but these
effects dissipated over time, suggesting student adaptation. Our study high-
lights the significant impact of feedback comments, suggesting their impor-
tance independent of grades. These results call for a sophisticated
understanding of grading practices, emphasizing longitudinal research to
capture the evolving effects of grades and feedback. Practical implications
for educators include maintaining stable grading practices and providing
preparatory guidance to mitigate initial negative impacts, contributing to
optimizing educational assessment strategies.

Study

Grading remains a cornerstone of educational assessment in a significant number of countries, serving
as a critical mechanism to quantify student achievement and facilitate decisions of significant
consequence, such as university admissions (Brookhart et al., 2016). Despite its ubiquity, the efficacy
and impact of grades on student outcomes have ignited considerable debate among educational
researchers and practitioners. At the heart of this discourse is a dual-edged narrative: on the one
hand, grades are commonly used to estimate a level of achievement and provide a benchmark for
learning progress (Brookhart & Guskey, 2019; Brookhart et al., 2016; Guskey, 2019). On the other
hand, an emerging body of evidence suggests that grades may have unintended negative effects,
particularly when considered in the broader spectrum of student motivation and emotional well-
being (Koenka et al., 2019; Sadler, 2005). This paradox underscores the imperative to analyze deeper
into the dynamics of grading practices, especially as they are used in classrooms around the world.
This exploration is particularly crucial as we consider the nuanced interplay between grading and
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feedback mechanisms, such as written comments, which have been shown to differently influence
student outcomes (Koenka et al.,, 2019). Our study seeks to illuminate the complex relationships
between grading practices (displaying vs. non-displaying) and feedback comments on academic
performance and student emotions, contributing to the ongoing dialogue on optimizing educational
assessment strategies.

Grades in education

“Grading refers to the symbols assigned to individual pieces of student work or to composite
measures of student performance on student report cards” (Brookhart et al., 2016, p. 804).
Grades have been a fundamental component of the educational system for over a century in
many countries, serving as multidimensional indicators that reflect not only academic achieve-
ment but also non-cognitive factors such as effort and engagement (Brookhart et al.,, 2016).
Grades are part of most formal educational systems around the world as ways to quantify
students’ educational achievement and to make high stakes decisions (e.g., university entry)
(Guskey, 2019; Guskey & Brookhart, 2019). In this context, classroom activities contributing to
grades are considered high stakes, as they cumulatively become a crucial indicator of educational
attainment.

Importantly, there is ample research in the area of testing showing that activities with high stakes
repercussions in comparison to low stakes enhance students’ cognitive and academic performance
(Finney, Perkins, et al., 2020; Wise & DeMars, 2005). One of the main arguments of that high stakes
activities increases students’ motivation as there is something in it for them, which further influences
positively their performance (Attali, 2016; Wolf & Smith, 1995). Importantly, high stakes also
influence students’ emotions (Wolf & Smith, 1995), potentially amplifying the effects observed in
low-stakes contexts on performance via affecting motivation (Satkus & Finney, 2021). In this line, the
impact of emotions and perceived value on effort and performance has been studied in low-stakes
contexts, with findings suggesting that managing emotions is more influential than the perceived
importance of the test (Finney, Perkins, et al., 2020). However, further study is needed in contexts
where the stakes are not as high (such as those without grades), given Wolf and Smith’s (1995) findings
on the association between importance and effort in both low and high-stakes contexts. In sum, it is
crucial to better understand the impact of grades in classrooms, as grades constitute the most
significant form of high stakes in everyday classrooms.

Building on the understanding of grades as significant indicators of educational achievement, it is
crucial to examine their impact not just on performance, but also on student motivation and emotions
(Goetz et al., 2018; Lipnevich et al., 2021a). Crucially, Koenka et al. (2019) in their comprehensive
meta-analysis, shed some light on this complex relationship. Their findings reveal that while grades
can enhance achievement, they often exert a negative influence on motivation when compared to the
absence of feedback. More strikingly, students assessed solely with grades demonstrated lower
performance and motivation than those who received feedback in the form of comments. Their
study also revealed that the concurrent receipt of grades and feedback comments did not significantly
differ in performance outcomes compared to grades alone, suggesting the potential for grades to
mitigate the positive effects of feedback comments. This raises important questions, particularly as
Koenka et al. (2019) highlighted the limited number of studies comparing the impact of combining
grades with comments versus feedback comments alone. This prompts further investigation into the
interplay between feedback comments and the display of grades. We have tasked ourselves with
exploring this particular line of work in this study.

Given the enduring debate over grades’ true educational value - as highlighted by Sadler (2005) -
their prevalence in educational systems, especially where resources are limited, seems to be a fixed
reality. This necessitates ongoing exploration into how grades are utilized, particularly in conjunction
with another of the most common form of feedback: teachers’ written comments. The insights from
Koenka et al. (2019) serve as a critical reminder of the complex effects of grades on student motivation
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and performance, emphasizing the need for continued research into finding the most effective
strategies for using grades in educational assessment.

Summative and formative assessment: grades and feedback comments

Probably the two most common forms of feedback that students receive are grades and written
comments, both being widely used in education in many countries. Grades and scores are the
maximum exponent of summative assessment and are consequential for students’ academic progres-
sion, such as selection for the next level educational system (Klapp, 2015), being therefore considered
high stakes. In this study, we specifically explored whether informing students of their grades or not
(display vs. non-display) influenced their academic performance and emotions.

Feedback comments are evaluative observations usually directed at a student’s work, intended to
assess its quality and to increase students’ understanding of their mistakes and correct answers to help
them move forward with their learning. Extensive research demonstrates the significant impact of
formative feedback on student performance (Hattie & Timperley, 2007; Panadero & Lipnevich, 2022).
In this study, we used teachers’ feedback comments as a constant, while grades could be displayed (i.e.,
given to students) or not displayed (i.e., not given to students yet calculated by the teachers and the
students being aware of such fact).

It is common to encounter three distinct scenarios in the context of grading and feedback: the
provision of only comments, only grades, or a combination of both (Koenka et al., 2019; Lipnevich
et al., 2021a). Despite this, research, as indicated by these studies, necessitates a deeper exploration of
the nuanced effects of grading on students’ cognitive, affective, and behavioral outcomes.
Consequently, we focused on a specific aspect of grades: the impact of reporting them to students.
The rationale behind this is that giving students both their grades and feedback comments might
detract from their attention to the comments and influence them emotionally. Therefore, we aimed to
isolate the impact of grades when coupled with feedback comments, allowing us to directly assess their
influence on students’ academic performance and emotional responses.

The impact of displaying grades on academic performance

Given that feedback comments will remain constant throughout our study, our investigation will
specifically explore the effects of displaying grades. Grades, as indicators of a student’s performance on
a task, are assumed to influence future task performance (Bowers, 2019). The prevalent research
question in this domain has been whether grades serve to enhance or diminish performance, with
primary studies indicating both positive and negative outcomes (e.g., Baumert & Demmrich, 2001;
Butler & Nisan, 1986). Notably, Lipnevich and Smith (2009a, 2009b) found in a comprehensive
experimental study that students who received detailed written comments significantly outperformed
those who received only grades or both comments and grades. While Koenka et al. (2019) provided
a comprehensive meta-analytical overview supporting these findings, an area yet to be fully investi-
gated is the specific effect of displaying or withholding grades. More specifically, there is a need to
explore whether informing students of their grades (i.e., displaying vs. not displaying them) for each
task influences their academic performance.

We chose this “less aggressive” approach, rather than fully introducing or removing grades, to
examine whether simply displaying grades plays a beneficial or detrimental role in academic perfor-
mance. In this study, students were always aware that their work was being graded; therefore, the
primary question is whether the act of showing grades impacts their performance.

The impact of displaying grades on emotions

Academic environments are known to be emotionally charged (Pekrun et al., 2018), with students
experiencing a broad spectrum of emotions, including happiness, anxiety, and relief, during
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academic activities (Pekrun & Linnenbrink-Garcia, 2014). Certain academic tasks and events, such
as test anxiety (e.g., Pekrun et al., 2011) and emotions associated with written tests and exams
(Goetz et al.,, 2018; Vogl & Pekrun, 2016), have garnered significant attention. Notably, the
research by Lipnevich and Smith (2009a, 2009b) demonstrated that students who received grades
exhibited an increase in negative affect compared to those in non-graded conditions. Moreover,
Van der Kleij and Lipnevich (2020) highlighted in their review a pronounced affective response.
However, they noted a gap in linking students’ perceptions and affective responses to academic
performance or other significant outcomes, such as course completion or well-being. Our study
aims to bridge this gap by examining the impact of grades on both academic performance and
emotions.

Pekrun’s Control-Value Theory (CVT) (Pekrun et al., 2006, 2018) serves as the theoretical back-
bone for our investigation, positing that students’ academic emotions are profoundly influenced by
their perceived control over learning tasks and the value they ascribe to these tasks. Following CVT,
emotions are categorized based on their valence (positive or negative) and their activation level
(activating or deactivating), suggesting a nuanced impact on students’ learning outcomes, motivation,
and self-regulation strategies. CVT is instrumental in examining the emotional landscape of academic
settings, particularly in understanding how grades, as external indicators of academic success or
failure, shape students’ emotional experiences and, by extension, their engagement and performance
in educational activities. Our study leverages this theory to explore the differential impact of the
display or non-display of grades alongside feedback comments, hypothesizing that these grading
practices significantly alter students” perceptions of control and task value, thereby eliciting distinct
emotional responses, also influencing academic performance.

Building upon these foundational insights, CVT provides a comprehensive understanding of how
emotional experiences in academic settings are shaped by the interplay of control and value appraisals.
In line with CVT, students’ emotional responses to grades are likely mediated by their beliefs about
their ability to control academic outcomes (control appraisals) and the significance they place on these
outcomes (value appraisals) (; Pekrun et al., 2002). When grades are perceived as highly valuable and
students feel they have control over their performance, positive emotions such as pride or hope are
more likely to be experienced (Pekrun & Bithner, 2014. Conversely, if students perceive grades as
critical but feel a lack of control, negative emotions like anxiety or hopelessness may arise, potentially
diminishing academic performance and motivation .

In our study, we hypothesize that the display or non-display of grades, combined with feedback
comments, will influence students’ emotional and academic responses through their effects on control
and value perceptions. Displaying grades may initially provoke negative emotions due to perceived
pressure and potential threats to self-worth, especially among students with low control beliefs
(Lipnevich et al., 2016). However, over time, students might adjust to the grading practice, leading
to stabilized emotions and performance. On the other hand, non-displaying grades, paired with
constructive feedback, may enhance students’ sense of control and intrinsic motivation, fostering
positive emotions and improved academic outcomes (Hattie & Timperley, 2007).

Aim and research questions

Our study aims to investigate the impact of displaying versus non-displaying grades on two key
variables: performance and emotions. We examined two research questions (RQs):

RQ1. How does displaying versus non-displaying grades affect students’ performance while keeping
feedback comments?

Hla. Non-displaying grades but retaining feedback comments will enhance performance.

H1b. Displaying grades with feedback comments will lower performance.
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RQ2. How does displaying versus non-displaying grades impact students” emotions while keeping
feedback comments?

H2a. Non-displaying grades but retaining feedback comments will increase positive emotions.
H2b. Displaying grades with feedback comments will decrease positive emotions.
H2c. Non-displaying grades but retaining feedback comments will decrease negative emotions.
H2d. Displaying grades with feedback comments will increase negative emotions.

To enhance our study’s validity, we measured three relevant variables to assess comparability between
the two conditions. First, we explored goal orientation as motivation can modulate the effect of
feedback on students’ emotions (Goetz et al., 2018). Second, we also checked personality traits using
the Big Five questionnaire as especially conscientiousness has shown to influence learning (Zeidner &
Matthews, 2012). And third, as students’ receptivity to feedback could influence how students react to
grades (Lipnevich et al., 2021b), we also investigated it. Additionally, a recent study has found that
personality traits and receptivity to feedback are interlinked (Lipnevich et al., 2021b), thus the utility of
assessing their equivalence.

Method
Research design

This study employs a quasi-experimental methodology with four classroom groups organized
around two conditions that counterbalanced the presentation of grades. In the first condition,
grades were displayed on two occasions and not displayed on two other occasions. In
the second condition, grades were not displayed on two occasions and displayed on two
others.

Both conditions received at all times feedback comments for two reasons. First, because it was an
important research purpose to explore the combination of feedback comments & grades vs. feedback
comments alone (Koenka et al., 2019). Second, because without feedback comments, the participants
would not have received any type of feedback at the non-display phase.

Sample

A total of 99 students from a charter primary and secondary school in Madrid participated in the
study, comprising 61 females (61.7%). Their ages ranged from 13 to 17 years, with an average age
of 15.1 years (SD = 0.6). These participants were secondary education students enrolled in the 9th
and 10th grades, corresponding to the 3rd and 4th ESO grades in the Spanish education system,
spread across two classes (A and B) at each grade level. Participation in the study was voluntary
and did not offer any form of reward. All students participated, as parental authorization was
secured, and the activities conducted were integral to the compulsory curriculum. The research
received ethical approval from the institution formerly affiliated with the first author. Additionally,
instruction across the two grade levels was delivered by two teachers, with one teaching both 9th-
grade classes and another teaching both 10th-grade classes. To create the conditions for our study,
one class from the 9th grade and one from the 10th grade were randomly assigned to the condition
Display/Non-display, while the remaining classes were assigned to Non-display/Display. This
arrangement allowed us to partially control for any potential differences in instructional style
between the teachers.
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The population effect size that our study was able to detect was computed using a sensitivity
analysis (Faul et al., 2007). For these analyses, we considered a mixed ANOVA for our 2 x 4 between-
within factorial design, using a =.05, 1 - f=.80, and N =99. This analysis yielded a minimum effect
size of f=.225.

Instruments

Academic tasks and performance scores

These consisted of four social sciences - history - activities including open questions and text analyses.
These tasks were graded in accordance with the Spanish scoring system, which ranges from 0 to 10
points. These grades were both our dependent variable for academic performance and the information
the participants received when they were in the display grade phase. The tasks belonged to the official
curriculum and, while different for the 9th and 10th groups, they were designed to present the same
level of difficulty for both year levels. The tasks assigned were identical for the two classroom groups
within each grade level, ensuring uniformity in the curriculum delivered. Additionally, before the
experimental intervention started, we established a baseline by assessing performance on a task of the
same type involved in the study. All participants were informed of their grades for these baseline tasks,
making sure everyone started from a uniform starting point of receiving grades for their class work, as
was customary for our participants in their regular classes. Furthermore, submission methods differed
between grades due to the established practices of their respective teachers: 9th grade participants
submitted their work electronically via online platform, while 10th grade participants submitted their
assignments in paper form, handwritten. This differentiation was preserved for the teachers’ conve-
nience as they had been working that way throughout the academic year. Importantly, the classroom
groups were distributed evenly among the two conditions to account for this confound.

Finally, to ensure uniformity across our measurement of academic performance, the first author
independently graded the students’ work without any familiarity with the students - i.e., blind grading.
These grades showed an inter-rater reliability Cohen’s kappa of .85 with Teacher A (9th grade), and .89
with Teacher B (10th grade). Agreement was defined as either an identical score or a discrepancy of
less than 0.5 points on a 10-point scale. In cases of deviation of half point or above the first author
score was selected as he had no contact with the participants and was not interpersonally biased.

Emotions scale

We employed an ad-hoc version of Pekrun’s Achievement Emotions Questionnaire (Pekrun et al.,
2005, 2011). Our scaling deviates from the original in five ways. First, our scale contained eight out of
the nine original emotions: enjoyment, pride, hope, anger, boredom, anxiety, shame, and hopeless-
ness. Relief was not included following the proposition by Pekrun et al. (2011, Appendix A; see also
Bieleke et al., 2021) that when measuring learning-related emotion relief might not be a salient
emotion experience by students. Second, instead of using the original items (e.g., “Thinking about
class makes me feel uneasy”), we formulated a context and then list the emotions. The text used to
formulate such context was: “Next, you will find different feelings and emotions. Read each item
thinking about how you feel in relation to the comments your teacher has just provided you. Mark the
appropriate response next to the word, using the following scale for your answers.” Third, as
previously mentioned, we formulated the emotions as a list and as adjective (e.g., proud instead of
pride), the latter being a similar solution to the original items where emotions are formulated as
adjectives (e.g., “Studying makes me irritated,” “I feel ashamed that I can’t absorb the simplest of
details”). Fourth, while we also used a 5 points Likert-scale like the original, we slightly changed the
meaning of the different points. Our scale was 1 =very slightly or not at all [experienced] — 5=
extremely [experienced], and the original being 1 = Strongly disagree — 5 = Strongly agree (Pekrun
et al., 2005). Finally, we did not employ the activation vs deactivating dimension, and rather focus
exclusively on the positive vs negative affect dimension for two reasons. First, following the recom-
mendation presented in the first point above, leaving out relief meant that there was no representation
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of a positive deactivating emotion. Second, focusing on the positive vs negative affect dimension
streamlined our analysis, directly aligning with our study’s objectives to explore the impact of
emotions on academic performance and engagement. This binary classification simplified data
processes and enhanced clarity in interpreting how emotions influence learning outcomes. Thus, we
grouped the emotions just based on valence: positive and negative affect, also in line with how the
PANAS, a widely used emotions questionnaire, groups its emotions (Watson et al., 1988). In addition
to the emotions explored based in Pekrun’s Achievement Emotions Questionnaire, we also analyzed
the emotions measured by the PANAS. We identified two emotions that we added to our ad-hoc
emotions scale as we believed there are usual for Secondary education students when receiving grades
and feedback comments: Enthusiastic and Disappointed (i.e., “frustrado” in Spanish). Therefore, out
positive emotions scale included enjoyment, pride, hope and enthusiasm (Cronbach’s alpha of .81);
while our negative emotions scale included: anger, boredom, anxiety, shame, hopelessness and
disappointment, (Cronbach’s alpha of .76); at T1, a floor effect was observed for Anger, Shame, and
Hopelessness. The resulting distribution of 40% positive items and 60% negative items is intentional,
reflecting the empirical and theoretical considerations that negative emotions in educational settings
are more varied and complex, necessitating a more detailed examination (see for example the original
distribution of the Achievement Emotion questionnaire, Pekrun et al., 2005). The summed emotions
used to create the scales showed a positive correlation, both for positive emotions (ranging from .200
to .330) and negative emotions (ranging from .326 to .550). The correlations between the positive
emotions and negative emotions subscales, across the four assessment time points, ranged from —.118
to —.339. Our ad-hoc instrument can be found in Appendix A.

Instruments to assess the comparability of conditions

Goal orientation questionnaire

Situated Goals Questionnaire (SGQ-U) (Alonso-Tapia et al., 2018). This questionnaire was used to
assess student goal orientations and it is based in the trichotomous model of goal orientation (Elliot,
2005). It contains 30 items grouped in six first order scales each including five items: Desire to learn,
Desire to be useful, Desire to succeed, Desire to pass, Desire to give up, and Desire to avoid failure.
These scales are related to three second order factors that measure goal orientations: Learning
orientation (Cronbach a =.86) example item: “When I am studying to prepare an exam, I try very
hard because if I am competent, I will be able to help others;” Performance orientation (a =.87)
example item: “If I have to study to prepare an exam, I think first of all on achieving a good grade;” and
Avoidance orientation (a=.83) example item: “If [ am preparing an exam, my main concern is
whether I will do it worse than my peers and that they heard of it.” The items are answered on
a 5-points Likert scale, from totally disagree to totally agree.

Big five Questionnaire Children (BFQ-C) (Barbaranelli et al., 1998)

We used the Spanish validated version for underage participants (Carrasco Ortiz et al., 2005) named
BFQ-NA (Big Five Questionnaire para nifios y adolescentes). It contains 65 items to be answered in
5-point Likert scale ranging from 1 (Almost never) to 5 (Almost always) organized around five scales
that we list next to their reliability values in our sample: openness (a =.79), extraversion (a=.66),
conscientiousness (o =.77), agreeableness (a =.63), and neuroticism (a =.81).

Receptivity to feedback inventory (Lipnevich et al., 2021b)

This self-report tool measures students’ acceptance of instructional feedback. We used a shorter
version including only three scales and leaving out Behavioral Engagement as it was not relevant for
our purposes. The version we employed contained 24 items to be answered in 5-point Likert scale (1 =
strongly disagree and 5 = strongly agree), of which we eliminated a number of further items as they did
not load in the theoretical factors after performing an exploratory factor analysis. We list next the three
scales with their reliability values in our sample. First, experiential attitudes toward feedback (i.e.,
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affect; e.g., I look forward to receiving the instructor’s comments on my work) (a=.71); second,
instrumental attitudes toward feedback (i.e., value for feedback; e.g., I find the comments I get on my
assignment to be very helpful) (a =.74); and third, cognitive engagement with feedback (e.g., I know
how to use feedback comments to improve my work) (a=.60). This scale demonstrated a low
reliability index, markedly diverging from the original. A hypothesis for this discrepancy is that the
original scale was validated with North American university students, whereas in our study, it was
applied to Spanish secondary education students.

Instruments used in the intervention

Grades

As previously mentioned, participants engaged in five academic tasks (one baseline and four during
the experimental phase), graded according to the Spanish scoring system, which ranges from 0 to 10
points. All participants were informed of their grades for the baseline task. For the subsequent four
tasks, participants received their grades during the display phase, but not during the non-display
phase. The participants’ teachers were instructed to deliver the grades individually, and students were
not shown a distribution of the classroom grades. Note that the grades serve the dual function of IV
(whether or not they are shown to students) and DV (the numerical value used to operationalize
performance).

Feedback comments

The feedback was provided to participants in writing, in two distinct forms. 9th graders received their
feedback as comments embedded within the Word documents they had uploaded to a platform or sent
via e-mail to the teachers. To access their feedback, they needed to download the document from the
platform. 10th graders received their feedback as handwritten comments on the paper copies sub-
mitted to their teacher. For all participants, the feedback predominantly consisted of corrections to
conceptual mistakes or typos, and positive reinforcement for correct responses or exceptional work.
To categorize the feedback comments, we adopted the framework proposed by Panadero and
Lipnevich (2022, Table 1 in the original source), which shows that most comments were aimed at
verifying information, primarily correcting students with a neutral or negative valence and a low
information load due to their brevity. The primary purpose of these comments was to provide
information about learning and performance, with a minority also addressing motivation and affect
to encourage students. Examples of the feedback are included in Appendix B.

Procedure

We approached the educational center to identify teachers interested in participating in our study. The
two teachers who joined were ideal candidates, as they taught the same subject and each managed two
classroom groups at consecutive year levels (i.e., Teacher A managed two 9th grade classroom groups
and Teacher B managed two 10th grade groups). To initiate the process, we prepared a document
outlining the study details for the center and parents, who then provided their parental consent via the
previous agreement established with the educational center for research purposes. Subsequently,

Table 1. Organization of conditions regarding grades presence or removal.

Composition Baseline Time 1 Time 2 Time 3 Time 4
Display/ 9th Group A n=27 Grade display Grade display Grade non-display
Non-display 10th Group An=23
Non-display/Display 9th Group B n=25 Grade display Grade non-display Grade display

10th Group B n=24
Note. Received grade = In phase. Grade withheld = Out phase.
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participants completed the Big Five Personality Traits questionnaire for children, the Receptivity to
Feedback Scale, and the Situated Goals Questionnaire during their regular class time.

A few days later, they engaged in the baseline task and received their grades. Subsequently, the four
classroom groups were randomly assigned to one of two conditions (Display/Non-display vs Non-
display/Display), continuing with their regular semester schedule in the social sciences courses. Over
the course of two months and one week, students completed four tasks that were collected, evaluated,
and returned with written feedback each time.

Although all tasks were graded by the teachers, students in each of the conditions were not
informed of their grades (i.e., Non-display phase) on two occasions (Table 1). Importantly, students
knew that their work was going to be graded in all occasions. The teachers were instructed to clearly
indicate to their students before they perform the task whether the grades were going to be displayed
or not. Teachers were also instructed that, when handing out their corrected work to the students, they
should emphasize that the written comments represented the most valuable feedback for their learning
improvement, regardless of the grading phase the students were in. Additionally, teachers were
instructed to communicate to those students that did not receive grades that they should focus on
leveraging this feedback to improve their learning. In all four times, right after receiving their work
corrected, the participants filled out the emotions scale'

Therefore, all work was graded by the teachers, and students were made aware that all activities
would be graded; the only variation was in the disclosure of these grades to the students. The reason
why students were informed that all pieces of work would receive grades was to ensure transparency
and fairness toward our participants. The method of informing students about their grades varied
between year levels but was consistent within each level’s two classroom groups. Specifically, 9th grade
participants were orally informed of their grades immediately after they downloaded their work from
the online platform and before completing the emotions questionnaires. Meanwhile, 10th grade
participants received their graded and annotated essays in paper form before completing the emotions
questionnaire.

As mentioned earlier, Teacher A was responsible for instructing both 9th grade groups, and
Teacher B handled both 10th grade groups, ensuring each teacher had one classroom group in each
experimental condition to minimize the potential impact of teacher variability on the study’s out-
comes. Additionally, to guarantee uniformity across the learning environments, both teachers adhered
to the same curriculum within their respective year levels. They were also specifically instructed to
maintain consistency in their instructional approach, particularly in providing identical types of
feedback to both groups, irrespective of the experimental condition.

Data analyses

We explored the effects of grades display vs non-display on two dependent variables: academic
performance and emotions (positive and negative). We calculated the means and standard deviations
for the dependent variables over time, categorized by condition. We run mixed-design repeated
measures ANOVAs using as within factor the four measurement times and as between factors the
two conditions. For the variables used to assess comparability we performed t-tests employing the
condition as the between factor variable. Also, we analyzed the intercorrelation between performance
and emotions. In all the analyses we used .05 as the significance threshold. All analyses were run with
SPSS 27.

'The participants completed the Perceptions of Value questionnaire immediately following the Emotions scale. Unfortunately, due to
limitations in the design of the tool, the data obtained were deemed unreliable and, therefore, were not included in our analysis.
The questionnaire is provided in Appendix A to offer readers comprehensive insight into the data collection process..
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Results

We did not find previous, significant differences among the two conditions in goal orientation
(learning orientation, p =.880; performance orientation, p =.333; avoidance orientation, p =.901),
personality traits (openness, p = .450; extraversion, p = .912; conscientiousness, p = .230; agreeableness,
p =.948; neuroticism, p =.897), or receptivity to feedback (p =.426). Even more importantly, we did
not find differences in the participants’ performance of the baseline task #(97) =0.217, p =.828,
Misplaymon-display = 5.93, SD =1.83; Mon_dgisplayrdispiay = 5-84, SD =2.41, thus the content knowledge
expertise seemed the same between the two conditions. Considering all these results, the groups
assigned to each condition were considered equivalent at least in these variables. The grades were
positively correlated across the four time points, both for the Display/Non-display condition (r
ranging from .450 to .675) and the Non-display/Display condition (r ranging from .432 to .552).

Table 2 shows the intercorrelations between performance and emotions (positive and negative).
The grades were positively associated with positive emotions and negatively associated with negative
emotions at each respective assessment time point. The pattern is repeated for both conditions. In the
Display/Non-display condition, the explained variance ranged from 10.6% to 25.7% for positive
emotions, and from 3.3% to 22.7% for negative emotions. In the Non-display/Display condition, the
explained variance ranged from 1.8% to 31.6% for positive emotions, and from 3.9% to 21.6% for
negative emotions. The correlations between the positive emotions and negative emotions subscales,
across the four assessment time points, ranged from —.463 to .009 for the Display/Non-display
condition, and from —.283 to —.114 for the Non-display/Display condition.

RQl. How does displaying versus non-displaying grades affect students’ performance while
keeping feedback comments?

We used the grades as dependent variables, using condition and time as factors in a mixed-design
ANOVA. Table 3 shows mean values and standard deviation. The main effect of time was significant F
(3, 270) =13.48, p <.001, r]Z: .130; but there was no effect of condition, F(1, 90) = 0.54, p = .465.
Nevertheless, as there was a significant interaction effect between factors, this interaction should be
interpreted instead of the main effects.

The interaction effect was significant F(3, 270) = 13.72, p <.001, r]2 =.132 (see Figure 1). We
found a significant higher performance mean in the Display/Non-display condition at T3, p
<.001. In line with that hypothesis Hla, we found significant increases in the Display/Non-

Table 2. Intercorrelations between performance and emotions, by condition.

Positive emotions (PE) Negative emotions (NE)
Condition T1 T2 T3 T4 T T2 T3 T4
Display/ Display T .325*% 437 164 .358* -.181 -.219 —-.188 -.160
Non-display T2 .043 .368%* 246 103 -.168 —.280* —-.151 —-.065
(n=50) Non-display T3  .260 .394%* A11%* 257 -.231 —381*%  —444**  —324*
T4 251 223 .095 507** =227 —389%*  —405%*  —A476%*
Non-display/Display ~ Non- T 180 -.037 .035 277 -337*  -157 -.137 —435%%
(n=49) display T2 .051 133 —.049 213 =271 -.197 —.284 -173
Display T3 .200 —-.028 .369* 243 -332* -233 —A465%%  —411**
T4 124 .097 .052 562%*  —252 —.147 —-.105 —.355*

Note. N=99. * p <.050. ** p < .010.

Table 3. Mean and standard deviation for performance.

Condition Time 1 Time 2 Time 3 Time 4

Display/Non-display 5.89 (1.33) 5.81 (1.36) 6.80 (1.37) 6.73 (1.63)
Non-display/Display 6.37 (1.60) 5.83 (1.51) 5.40 (1.73) 6.86 (1.86)
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Figure 1. Comparison of the conditions for academic performance.

display condition between T1 and T3 (p <.001), T1 and T4 (p=.002), T2 and T3 (p <.001),
and T2 and T4 (p=.001). That is, participants in the Display/Non-display condition had
a lower performance in the graded times (T1 and T2) than in the non-graded times (T3 and
T4). Regarding the Non-display/Display condition, we also found a result aligned with
hypothesis H1b, a significant decrease in mean performance between T1 and T3 (p <.001).
However, there was an abrupt increase in the performance of this condition in the fourth time
of measurement that implied significant increases between T2 and T4 (p=.001) and T3 and
T4 (p <.001), which does not align with that hypothesis.

In terms of the comparison of simple effects among conditions, at T3 the difference was significant,
p <.001. This is relevant because the increase in performance in the Display/Non-display condition
occurred between T2 and T3, when grades were removed. This result also aligns with hypotheses Hla
and H1b.

RQ2. How does displaying versus non-displaying grades impact students’ emotions while keep-
ing feedback comments?

As mentioned earlier, positive emotions were the sum of enjoyment, pride, hope, and enthusiasm
scores. Negative emotions were the sum of anger, boredom, anxiety, shame, hopelessness and
disappointment scores. The descriptive statistics for each individual emotion can be found in
Appendix C.

Table 4. Average and standard deviation for positive emotions.

Condition Time 1 Time 2 Time 3 Time 4

Display/Non-display 1.79 (0.85) 1.52 (1.06) 1.75 (1.00) 1.92 (0.79)
Non-display/Display 1.78 (0.96) 1.71 (0.96) 1.29 (0.89) 1.96 (1.12)
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Figure 2. Comparison of the conditions for positive emotions.

Table 5. Average and standard deviation for negative emotions.

Condition Time 1 Time 2 Time 3 Time 4
Display/Non-display 0.76 (0.72) 0.74 (0.87) 0.55 (0.73) 0.69 (0.84)
Non-display/Display 0.67 (0.53) 0.60 (0.56) 0.85 (0.69) 0.57 (0.47)

Positive emotions

We conducted a mixed-design ANOVA, using condition and time as factors and positive emotions
score as dependent variable. Table 4 shows mean and standard deviations for positive emotions.
Figure 2 shows the mean plot to help interpretation. We found a significant interaction effect between
factors, F(3, 291) =2.92, p =.034, r]2 =.029 (see Figure 2). Effect of time (irrelevant, as there is an
interaction effect), F(3, 291) =5.11, p =.002, r]z =.050; and no effect of condition, F(1, 97) =0.20, p
=.653 > =.002.

The interaction effect includes the significant difference between conditions at T3, p =.018.
It also includes the significant decrease, for the Non-display/Display condition, in the mean
scores between T1 and T3, p=.012; and an increase between T3 and T4, p<.001. Our
interpretation is that H2a and H2b can be partially maintained, especially considering what
happened in T3 and T2. We hypothesize that, at T1, the effect might have taken some time to
show and at T4 the Non-display/Display condition might have bounced back as we will
explain in the discussion.

Negative emotions

We conducted a mixed-design ANOVA, using condition and time as factors and negative emotions
score as dependent variable, Table 5 shows average and standard deviations. There was an interaction
effect between factors, F(3, 291) = 4.48, p =.004, r|2 =.044 (see Figure 3). No effect of time, F(3,291) =
0.55, p =.649; and no effect of condition, F(1, 97) =0.01, p =.935.
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Figure 3. Comparison of the conditions for negative emotions.

The interaction effect includes the significant difference between conditions at T3, p=.039,
consistent with the hypothesis H2c and H2d. Specifically, the Non-display/Display condition exhibited
a higher average level of negative emotions compared to the Display/Non-display condition. However,
there was also an unexpected significant decrease in the mean scores between T3 and T4 specifically
for the Non-display/Display condition. Our interpretation is that H2c and H2d can be partially
maintained, especially considering what happened in T3 and, to a much lesser extent, showed in the
tendencies found at T1 and T2 but these were not significant. Regarding T4 both conditions seemed to
bounce back but beyond the expected, as they returned to their T1 and T2 levels.

Discussion

Our aim was to explore the effects of displaying or not displaying grades on academic performance
and emotions while maintaining written feedback comments. Throughout the study, students were
aware that their work was being graded at all times. We explored two research questions with our
99 secondary education students sample. Crucially, we checked the absence of differences in four
variables to assess the comparability of the two conditions: goal orientation, personality traits,
receptivity to feedback, and academic performance in a prior task (i.e., baseline). We did not find
significant differences between the conditions.

In RQ1, we explored the effects of displaying grades on students’ academic performance. For the
most part, our results showed that the display had an impact on students’ performance as can be
observed in the significant differences at Times 1 and 3, showing that when grades were non-displayed
the students performed higher. This is what we hypothesized based on the effects found in previous
research (e.g. Koenka et al., 2019; Lipnevich et al., 2009a). However, this effect dissipated in sub-
sequent performances, as observed at Times 2 and 4, suggesting that the initial negative impact of
displaying grades was transient, with performance returning to baseline levels once the display of
grades became normalized. This study stands out for its unique intra-individual design, a distinction
from previous research in the field, offering no direct comparisons. We propose that the display of
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grades coming from a phase of non-display of grades may initially induce anxiety in students,
hindering optimal performance and shifting their focus toward performance goals. However, this
effect seems to diminish after the initial grade display experience. Our research introduces an
innovative approach by examining intra-individual changes through a longitudinal design, addressing
a significant gap highlighted by Goetz et al. (2018) and contrasting with the primarily inter-individual
and cross-sectional studies included in the meta-analysis by Koenka et al. (2019).

In RQ2 we explored the effects of the display of grades on emotions. The results show that, in
general, the display of grades decreased positive emotions and increased negative emotions, which
aligns with previous research in which we based our hypotheses (Goetz et al., 2018; Lipnevich et al.,
2009). Interestingly, the differences in the conditions were more remarkable at the “main moment of
disruption” (Time 3) when both conditions experienced a change in the type of display they had been
receiving up to that point. In Time 1 only one of the conditions changed (i.e., Non-display/Display) as
the other remained the same from the baseline (i.e., grades were displayed). A surprising finding was
the increase in positive emotions and decrease in negative emotions at Time 4 in the condition that
was displayed grades at that time. We theorize this could be attributed to a “bounce back” effect related
to performance in this condition: it is plausible that the changes at Time 4 resulted from students
acclimatizing to receiving grades again, reverting to their typical baseline emotional state, which
matched that of the students in the other condition. Regrettably, there is a lack of prior research on
intra-individual changes through a longitudinal design for direct comparison (Goetz et al., 2018).

In light of the Control-Value Theory (CVT) of emotions, our findings offer substantive insights
into the emotional dynamics of displaying grades as feedback. CVT posits that students’ emotions in
academic settings are significantly influenced by their perceptions of control over their learning
outcomes and the value they assign to these outcomes (Pekrun et al., 2006). By integrating an
intercorrelations table between performance and emotions into our results, we have directly linked
students’ emotional responses to their academic performance, thereby operationalizing CVT’s pre-
mises in our empirical analysis.

Our analysis revealed that the display or non-display of grades affects students’ emotions in
a manner consistent with CVT (Pekrun et al., 2006). Initially, the display of grades was associated
with increased negative emotions, which can be interpreted as a decrease in perceived control or value
among students. This aligns with CVT’s suggestion that negative emotions arise when students
perceive a lack of control over their success or when they deem the task as having low value
(Pekrun et al., 2002; Pekrun & Bihner, 2014).

However, as students adapted to the display of grades, the negative emotional impact diminished,
suggesting a restoration of perceived control and value over their learning tasks. This dynamic reflects
CVT’s proposition that perceptions of control and value are malleable and can evolve in response to
changes in the learning environment (Pekrun et al., 2007). The “bounce back” effect observed at Time
4 supports the idea that students’ emotional responses stabilize as they acclimatize to the grading
practice, potentially regaining a sense of control and reevaluating the value of their tasks (Hattie &
Timperley, 2007).

The increased positive emotions and decreased negative emotions at Time May 4, also indicate
a shift in students’ appraisals. As students become accustomed to the feedback structure, they may
develop enhanced coping mechanisms, leading to improved control perceptions and more adaptive
emotional responses (Lipnevich et al., 2016). This suggests that, over time, students might learn to
manage the emotional impact of grades better, aligning with CVT’s emphasis on the adaptability of
control and value appraisals in academic settings.

Our findings resonate with the conceptual framework proposed by Guskey (2019) and Guskey and
Brookhart (2019), who underscored the multifaceted role of grades in shaping academic outcomes.
Similar to our observation of the transient effects of the display of grades on student performance,
their work suggests that the impact of grades may evolve over time as students adapt to assessment
norms and expectations, aligning with our longitudinal insights. Furthermore, the nuanced improve-
ment in student performance upon “grade removal” (i.e., non-display of grades) parallels the
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discussions by Sadler (2005) and Finney, Perkins, et al. (2020, 2020), who argue for a more discerning
application of grading practices to foster enhanced academic engagement and mitigate negative
emotional responses. By extending these dialogs through our longitudinal analysis, our study under-
scores the dynamic interplay between grading, student motivation, and emotional well-being, high-
lighting the complexity of grading’s impact on educational outcomes. The field of grading still requires
the adoption of more sophisticated designs like the one used here, i.e., intraindividual longitudinal
design-utilized in this study to fully grasp the nuanced effects of grades (Guskey, 2019).

Our study also underscored a critical distinction between the conventional dichotomy of high
vs low stakes in educational settings and the nuanced dynamics inherent in grading practices.
While grades undeniably introduce a high-stakes element (Guskey & Brookhart, 2019), our
findings suggest that the absence of grades might not automatically equate to a low-stakes
scenario. Indeed, feedback comments, even in the absence of grades, can introduce their own
form of high stakes (e.g., when the feedback comments are perceived as harsh, have the potential
to jeopardize a student’s standing among peers). This observation is crucial for understanding the
multifaceted nature of stakes in educational assessments, challenging the binary classification and
inviting a more nuanced interpretation of what constitutes high stakes for students. By high-
lighting that both grades display vs non-display can carry significant weight, our study aligns with
the broader discourse on assessment practices (Finney, Perkins, et al., 2020; Finney, Satkus, et al.,
2020), suggesting that the emotional and motivational impacts of feedback are not solely con-
tingent on the presence of grades but also on the content and delivery of feedback (Panadero &
Lipnevich, 2022). This complexity underscores the need for educators to carefully consider how
feedback is framed and delivered, recognizing that the stakes of educational assessments extend
beyond the simple allocation of grades.

Limitations

This study has the following limitations. First, emotion are self-reported data. However, it made sense
to evaluate emotions through questionnaires because we are aiming to understand the students’ own
perceptions of emotions and the academic field has a long and validated tradition of using self-report
(Pekrun & Bithner, 2014). Second, our emotions scale was unbalanced with 4 items representing the
positive valence scale, and 6 items representing the negative valence scale. As mentioned earlier, this
was intentional as the negative emotions are more complex in educational settings (see original AEQ,
Pekrun et al., 2005). To help readers understand this in more detailed we have provided the descriptive
statistics for each emotion independently as an appendix (Appendix C). Third, we did not measure
emotions before the intervention which impedes us from extracting stronger conclusions about the
directionality in time 1. Fourth, while our sample size was somewhat constrained, it was sufficient to
identify a realistic population effect size, as detailed in the Sample section. However, this limitation
suggests the need for caution when generalizing our findings to broader populations. Fifth, while we
instructed the teachers to ensure they treated both of their classroom groups equally except for grades
manipulation, we did not control for it by assisting to their classrooms. Both teachers were well
seasoned, over 15 years of experience, and we opted to keep their instructional context as natural for
the teachers as possible. Sixth, our research design does not present the full spectrum as we did not
have an all-time grade display condition and a total control condition without grades or feedback
comments. Seventh, the submission methods differed between grades due to established teacher
practices: 9th grade participants submitted work electronically, while 10th grade participants sub-
mitted handwritten assignments; however, classroom groups were evenly distributed across condi-
tions to account for this potential confound.

And eight, a small percentage of the students’ final work did not reach us: 9th grade group A first
phase, 9th grade group B first phase, 10th grade group B second phase. Nevertheless, the teachers
followed the same schema and performed the activities as requested. And we have the grades given by
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the teachers that, as shown earlier, seemed to be quite reliable in comparison with an external rater,
i.e., first author.

Implications

In terms of research implications, our study underscores the necessity for more longitudinal investiga-
tions to further explore intra-individual differences in educational assessment, particularly concerning
the effects of grades. The prevailing body of literature predominantly comprises cross-sectional studies
where experimental conditions either involve the allocation of grades or do not. Our design, echoing
the insights of Brookhart et al. (2016) and Guskey (2019), reveals the complexities surrounding the
effects of grading, suggesting that our research methodologies should reflect this complexity.

Regarding implications for teaching, our findings indicate that consistency in grading practices
may be as critical as the practices themselves. The initial display of grades appears to exert negative
effects; thus, educators who must implement grading are advised to mitigate these effects by thor-
oughly preparing students for the receipt of grades, such as by explicitly linking grades to learning
outcomes (e.g., Guskey & Brookhart, 2019).

Conclusion

Our study explored the effects of displaying versus not displaying grades while delivering feedback
comments using a novel longitudinal design, investigating both intra-individual and interpersonal
effects. The main conclusion is that initially, displaying grades had negative effects on performance
and emotions, but these effects stabilized in subsequent performances. This finding highlights the
importance of considering how grades are displayed in educational settings and underscores the need
for future research using more complex designs to disentangle the nuances of grading in students’
learning.
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Appendix A

Emotions questionnaire

Next, you will find different feelings and emotions. Read each item thinking about how you feel in relation to the
(feedback) comments your teacher has just given you. Mark the appropriate response next to the word, using the
following scale for your answers:

1 2 3 4 5

Nothing or very little A little Moderately Quite Extremely 5
Angry 1 2 3 4 5
Hopeful 1 2 3 4 5
Proud 1 2 3 4 5
Anxious 1 2 3 4 5
Ashamed 1 2 3 4 5
Disappointed 1 2 3 4 5
Enthusiastic 1 2 3 4 5
Hopeless 1 2 3 4 5
Bored 1 2 3 4 5

Perceptions of value questionnaire

We are trying to understand what types of thoughts and emotions you experience when doing schoolwork. Therefore,
we request that you indicate to what extent thoughts similar to the ones below occur to you, while you are engaged in
academic assignments. Use the following scale:

1 2 3 4 5

Strongly disagree Disagree Neutral Agree Strongly agree
1 Doing well on this assignment was important to me, no matter what grade | earn 12345
2 It is important for me to get a good grade on this assignment 12345
3 | usually get good grades on similar assignments 12345
4 | have always done well on assignments like this one 12345
5 The feedback | received is helpful 12345
6 The feedback | received will help me to improve my assignment 12345
7 The feedback | received is accurate 12345

Appendix B

Samples of feedback comments given to the participants.

(1) You are improving, but there is still a need to delve deeper into the part about contextualization.

(2) The classification and the main ideas are adequate, but you haven’t contextualized it.

(3) It wasn’t asked for this.

(4) All kinds of data are missing.

(5) Some part of this reasoning is not entirely clear. For example, why does using materials from nature to make
instruments make them more developed?

(6) In what? Why is that a sign of underdevelopment? You need to explain these kinds of things.

There are hundreds of examples of corrections of typos, grammar mistakes, etc., that we do not represent here due to
their simplicity.
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Appendix C

Emotions scale. Descriptive statistics by time and condition for each individual emotion

Condition Emotion Time 1 Time 2 Time 3 Time 4
In/Out Enjoyment 2.26 (0.99) 1.86 (1.20) 2.18 (1.10) 2.44 (0.95)
n =50 Pride 1.82 (1.08) 1.50 (1.40) 1.92 (1.18) 2.02 (1.15)
Hope 1.72 (1.01) 1.60 (1.14) 1.52 (1.28) 1.74 (0.96)
Enthusiasm 1.36 (1.12) 1.12 (1.22) 1.38 (1.18) 1.48 (1.20)
Anger 0.64 (0.85) 0.76 (1.15) 0.48 (0.95) 0.60 (0.95)
Boredom 0.68 (0.84) 0.92 (1.19) 0.86 (1.01) 0.84 (1.00)
Anxiety 0.78 (0.91) 0.50 (0.81) 0.58 (0.99) 0.68 (1.00)
Shame 0.76 (1.02) 0.60 (1.05) 0.38 (0.85) 0.56 (0.93)
Hopelessness 0.64 (0.88) 0.74 (1.16) 0.44 (0.84) 0.74 (1.03)
Disappointment 1.04 (1.07) 0.90 (1.22) 0.56 (0.97) 0.70 (1.09)
Out/In Enjoyment 2.18 (1.11) 1.98 (1.11) 1.49 (1.21) 2.27 (1.30)
n=49 Pride 1.67 (1.21) 1.69 (1.21) 1.10 (1.19) 2.04 (1.43)
Hope 1.92 (1.29) 1.8 (1.15) 1.55 (1.17) 1.78 (1.23)
Enthusiasm 1.33 (1.25) 1.39 (1.13) 1.02 (1.01) 1.78 (1.31)
Anger 0.45 (0.79) 0.39 (0.86) 0.88 (1.07) 0.37 (0.73)
Boredom 1.12 (1.25) 0.92 (1.30) 1.16 (1.34) 1.35(1.28)
Anxiety 0.82 (1.03) 0.80 (1.04) 0.71 (1.02) 0.65 (0.99)
Shame 0.43 (0.76) 0.45 (0.87) 0.67 (1.07) 0.33 (0.75)
Hopelessness 0.51 (0.79) 0.43 (0.87) 0.71 (0.96) 0.22 (0.47)
Disappointment 0.67 (0.85) 0.63 (0.88) 0.96 (1.27) 0.53 (0.98)
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