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Using rubrics to communicate assessment criteria and performance level descriptions is 
a common instructional strategy around the world (e.g., Brookhart, 2018; Panadero et al., 
2023). And that is a good thing—a recent meta-analysis shows that rubrics foster differ-
ent facets of self-regulated learning (e.g., the accuracy of learners’ self-assessments) and 
performance across various academic tasks and student populations (Panadero et al., 2023). 
Despite these promising findings, however, there are some important open questions con-
cerning the effects of rubrics that still need to be addressed.

One important open question concerns the specific roles of the two main components 
of rubrics: assessment criteria and performance level descriptions. Most previous studies 
have compared rubrics to control conditions that included neither of these components (e.g., 
Andrade et al., 2009; Panadero et al., 2012). As a result, it is still unclear how much each 
component contributes to the positive effects of rubrics.

The present study was designed to explore this open question by focusing on the role 
of performance level descriptions. From a theoretical perspective, the added value of this 
component could depend on the specific function rubrics are intended to serve. When the 
goal is to support learners in making accurate self-assessments, we expect that a full rubric 
(including assessment criteria and performance level descriptions) will be more effective 
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than only providing learners with the assessment criteria alongside a scale that differentiates 
performance levels but does not describe them. However, when the goal is to support perfor-
mance improvement, providing learners with the assessment criteria alongside a scale that 
differentiates but does not describe different performance levels (in the following referred 
to as rating scale) may be sufficient.

To test these assumptions, we conducted a 2 × 2 factorial experiment. We varied whether 
learners received full rubrics or rating scales during two key phases: (1) a self-assessment 
phase after an initial phase of working on a writing task, and (2) a subsequent revision phase 
in which learners were to improve their performance on the writing task (the rubrics and rat-
ing scales were the same in both phases). The main outcome measures were self-assessment 
accuracy and performance gains in the revision phase.

Rubrics effects on self-assessment accuracy and task performance

Rubrics provide learners with assessment criteria (e.g., in assessing the quality of an abstract 
for a scientific article, such criteria could be whether the main research questions and the 
key results are mentioned) and, based on these assessment criteria, define performance lev-
els for academic tasks (e.g., which criteria need to be met to what degree for an excellent, a 
good, or a satisfactory performance), typically arranged along a continuum (e.g., Brookhart, 
2018; Panadero & Jonsson, 2013). These criteria and performance levels are usually orga-
nized in the form of a table or matrix (Panadero et al., 2023) and can relate to only one or 
to several different assessment dimensions. However, it has scarcely been explored whether 
both main components of rubrics (i.e., assessment criteria and performance level descrip-
tions) are necessary for these effects to occur.

Previous research indicates that providing learners with assessment criteria alone can be 
beneficial. For example, Fastré et al. (2010) found that the provision of assessment criteria 
improved learner performance in a test phase. Similarly, Balan and Jönsson (2018) obtained 
evidence that at least partially showed that the provision of assessment criteria fostered 
learners’ performance as well as their self-efficacy. In view of these findings, the question 
arises whether providing learners with “full” rubrics is actually necessary and hence has 
added value to the provision of assessment criteria. As Brookhart (2018) and Brookhart and 
Chen (2015) describe, performance level descriptions are the main component that differ-
entiates mere assessment criteria from rubrics. Unfortunately, most previous studies either 
compared rubrics’ use to conditions that did not receive any information regarding assess-
ment criteria and/ or performance levels (e.g., Andrade et al., 2009; Kocakülah, 2010; Lerd-
pornkulrat et al., 2019), or the studies did not differentiate between the provision of mere 
assessment criteria (without performance level descriptions) and the provision of rubrics 
(with performance level descriptions), which makes it unclear whether solely providing 
assessment criteria would already explain the beneficial effects of rubrics. In the present 
study, we focus on the role of the component of performance level descriptions. From a 
theoretical perspective, it is reasonable to assume that this component is important for the 
effects on self-assessment accuracy but not for the effects on task performance.
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Performance level description effects on self-assessment accuracy

The theoretical rationale for the positive effects of rubrics on self-assessment accuracy is 
grounded in the cue-utilization framework (Koriat, 1997). According to this framework, 
learners form self-assessments, such as judgments about their understanding or perfor-
mance, based on cues they can monitor. These cues may include, for example, response 
length (e.g., the length of a written abstract for a scientific study), interest in the topic, or 
perceived mental effort during performing a task (e.g., Baars et al., 2020; Froese & Roelle, 
2022; Thiede et al., 2010; Waldeyer et al., 2024; for relations between self-assessments and 
mental effort see also De Bruin et al., 2020). The accuracy of self-assessments depends on 
how diagnostic these cues are, that is, how well they predict actual performance (De Bruin 
et al., 2017, 2020).

Rubrics are assumed to enhance self-assessment accuracy by helping learners attend to 
more diagnostic cues. In support of this notion, Krebs and colleagues (2022, 2024) found 
that rubrics increased absolute accuracy of learners’ self-assessments and decreased bias, 
which might be due to the guidance rubrics provide in attending to diagnostic cues. Nota-
bly, although they changed the way learners formed self-assessments, the rubrics did not 
increase (but partly even decreased) cognitive load during self-assessment. Likely, the 
assessment criteria that were communicated by the rubrics directly guided learners in moni-
toring diagnostic cues. However, the assessment criteria may not be the sole driving force 
behind the benefits of rubrics regarding self-assessment accuracy. Learners can evaluate the 
extent to which they meet each assessment criterion, but without performance level descrip-
tions, they may struggle to interpret the quality of their work as a whole. These descriptions 
provide benchmarks that help translate evaluations of individual assessment criteria into 
overall performance judgments. Thus, performance level descriptions may enhance self-
assessment accuracy not by introducing new cues, but by enabling learners to make better 
use of the cues they already have. Despite this theoretical claim, direct empirical tests of 
this hypothesis remain limited. Importantly, testing this hypothesis requires assessing both 
the cues learners rely on and the ways in which they use them in forming self-assessments. 
One approach to do so is to ask learners to think aloud in forming self-assessments (Bol et 
al., 2010; Dinsmore & Parkinson, 2013).

Performance level description effects on task performance

Unlike for the outlined potential beneficial effects on self-assessment accuracy, the role of 
performance level descriptions for task performance remains theoretically contested. On the 
one hand, such descriptions might help learners monitor their progress more effectively. By 
clarifying what different levels of quality look like, performance level descriptions could 
support formative self-assessment during working on a task or revising one’s task perfor-
mance (e.g., in revising a written summary or abstract for a scientific article), helping learn-
ers judge whether they have reached a satisfactory level and identify how far they are from 
a higher one. In doing so, these descriptions might enable learners to allocate their efforts 
more efficiently, focusing on aspects most in need of improvement and thereby foster per-
formance gains.
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On the other hand, it is plausible that performance level descriptions do not offer sub-
stantial added value in this context. Learners might be able to enhance their task perfor-
mance effectively simply by considering how many of the assessment criteria they have 
met and trying to meet further ones, without needing to position themselves along a quality 
continuum. In fact, introducing detailed descriptions of performance levels might impose 
additional cognitive demands during performing a task (e.g., during revising one’s work). 
Learners would likely process this information even if it does not directly inform their 
actions, thereby potentially increasing extraneous cognitive load. This, in turn, could detract 
from the cognitive resources available for executing meaningful revisions as well as reduce 
instructional efficiency as measured by performance gains in relation to experienced cogni-
tive load (Roelle & Berthold, 2013; Van Gog & Paas, 2008). Empirical studies that directly 
test these competing assumptions, however, are still scarce.

Performance level descriptions may, however, support task performance indirectly when 
provided during a self-assessment phase before learners are given the opportunity to revise 
their work. In tasks involving multiple assessment dimensions and under constraints of time 
or cognitive capacity (which are common in authentic educational settings), helping learn-
ers generate more accurate self-assessments can be crucial. When learners are supported 
with performance level descriptions during self-assessment, they may be better able to iden-
tify specific weaknesses and prioritize what to revise. This idea is supported by research 
showing that learners who receive instructional support for self-assessment tend to benefit 
more from subsequent opportunities to revise knowledge gaps (Thiede et al., 2003, 2017). 
Accordingly, although performance level descriptions might have little effect during per-
forming a task itself, they could still pave the way for effective revision and hence contribute 
to increases of task performance when provided earlier in the learning cycle.

Aim, research questions, and hypotheses

In view of the outlined considerations, our main aim was to investigate the effects of rubric 
performance level descriptions on self-assessment accuracy and task performance. For this 
purpose, we compared rubrics (which include both assessment criteria and performance 
level descriptions) against rating scales (which include assessment criteria but do not con-
tain performance level descriptions). We formulated two research questions and their cor-
responding hypotheses.

RQ 1. What is the effect of performance level descriptions on self-assessment accuracy?

We hypothesized that providing learners with rubrics would enhance self-assessment accu-
racy in comparison to providing them with rating scales only (Hypothesis 1a). Further-
more, we predicted that the assumed potential beneficial effect of rubrics would be mediated 
through the rubrics enabling learners to establish more meaningful relations (i.e., relations 
of better quality) between the degree to which the assessment criteria are met and differ-
ent performance levels (Hypothesis 1b). These relations were assessed through think-aloud 
methodology.
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RQ 2. What are the effects of performance level descriptions on task performance and 
instructional efficiency in a revision phase?

We hypothesized that providing learners with rubrics rather than rating scales before they 
perform a task (in the present study: before learners revise their initial task performance) 
would lead to higher performance gains in a revision phase (Hypothesis 2a). However, 
when rubrics are provided during revision, we hypothesized that they would not foster per-
formance gains in comparison to providing learners with rating scales (Hypothesis 2b). 
Furthermore, we assumed that instructional efficiency (i.e., performance gains in relation to 
experienced cognitive load) would be higher when only rating scales were provided during 
revision (Hypothesis 2c).

Method

Design and sample

The experiment followed a 2 × 2 factorial between-subjects design where the factors rubric 
vs. rating scale during self-assessment and rubric vs. rating scale during revision were 
varied, which resulted in four conditions. All learners read a scientific article and were 
instructed to write an abstract for this article. At the end of the writing phase, learners were 
asked to self-assess the quality of their abstracts on six assessment dimensions. During self-
assessment, based on random assignment, the learners received either the rubrics or the rat-
ing scales. Then, learners decided on which of the six assessment dimensions they would like 
to receive further instruction (i.e., learners took regulation decisions). They could choose as 
many dimensions as they wanted to. Afterwards, they were to revise their abstracts on the 
chosen dimensions. During revision, based on random assignment, we again varied whether 
learners were supported by rubrics or only received the rating scales.

We determined the required sample size for the experiment by running an a priori power 
analysis with G*Power (Faul et al., 2007). Based on the minimum desired effect of instruc-
tional interventions of d = 0.40 according to Hattie (2009), we used a targeted effect size 
of d = 0.40/f = 0.20 in this analysis. The further parameters were α = 0.05, and β = 0.20 (i.e., 
power of 80%). In a 2 × 2 factorial between-subjects design, the power analysis indicated 
that a sample of 199 participants would be required to detect the effects at which our research 
questions were targeted. We slightly oversampled and recruited a total of N = 236 German 
university students (186 female; MAge = 22.71 years, SDAge = 2.77 years). University students 
were bachelor’s and master’s students from different subjects. Bachelor students accounted 
for 48.3% of the sample, master students for around 51.7%. The majority of participants was 
enrolled in Humanities or Social Science programs which also included preservice teachers 
(87.3%), followed by students from the domain of Law or Architecture (5.1%), Natural Sci-
ences (3.8%), Technology and Engineering (3.0%), and Economics (0.8%). The voluntary 
participation was compensated with €20 and written informed consent was collected from 
all participants. This study’s design and the analyses were not pre-registered. The study was 
approved by the ethics committee of Ruhr University Bochum (EPE-2022-35).
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Materials

All materials were provided in a computer-based learning environment. The materials were 
based on the material used by Krebs et al. (2022). All materials were in German and an 
expert in the field of German didactics (i.e., the third author of this study) supervised the 
entire material development.

Introduction to writing a scientific abstract

All learners received an introduction in how to write a scientific abstract. This introduction 
was provided in written form with short explanations and bullet points. First, learners were 
informed about what an abstract is. Based on Swales and Swales (1990), Swales and Feak 
(2009), and Busch-Lauer (2012), the learners were informed that abstracts are short sum-
maries of a scientific article and should give the reader an overview about the empirical 
study that is presented in the article. Moreover, they were instructed that an abstract should 
contain the most important aspects of the study (for empirical research: research questions 
or hypotheses, the data basis, method, results, and discussion).

Afterwards, they received information about how to write a scientific abstract. This infor-
mation was structured around six assessment dimensions, which were the same dimensions 
on which learners were to self-assess their performance later: (a) content, (b) formal, (c) 
orthography and grammar, (d) scientific style, (e) text organization, and (f) structure. For 
each dimension, learners were informed about the important assessment criteria that needed 
to be met (these criteria were also part of the rubrics and rating scales, see section Rubrics 
and Rating Scales During Self-Assessment and Revision). For instance, for the dimension of 
(a) content, the learners were informed that research questions/hypotheses, the data basis, 
the method, the results, and a brief conclusion of the results needed to be included.

To help learners discern and understand the six dimensions, they received contrasted 
exemplars (one of high quality and one of low quality) for each dimension. These exemplars 
illustrated the assessment criteria of the dimensions, but their content was not related to the 
content of the scientific article.

Scientific article and writing task

All participants read a slightly adapted scientific article that was published under the title 
“Steigert Kaugummikauen das kognitive Leistungsvermögen? Zwei Experimente der beson-
deren Art” [Does Chewing Gum Enhance Cognitive Abilities? Two Rather Extraordinary 
Experiments] by Rost et al. (2010). The article consisted of 1,810 words and was fitting the 
criteria of a well-written scientific article. It was slightly adapted so that it was understand-
able without prior knowledge on statistics. The learners were asked to read the article and 
afterwards were instructed to write an abstract for it. Learners were prompted to keep in 
mind what they had learned in the introduction about the criteria that an abstract should 
meet. During writing, which was limited to 20 min, the article was available and a timer 
showing the remaining time was displayed.
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Rubrics and rating scales during self-assessment and revision

After the writing phase, all learners were required to self-assess the quality of their abstracts. 
Learners in the conditions who received the support of rubrics during self-assessment were 
given a specific rubric for every dimension (i.e., six in total) separately, and these were dis-
played to them one after another. Each rubric contained the two main components a rubric 
is made of, that is, assessment criteria and performance level descriptions as well as a rat-
ing scheme (from 1: very poor quality, to 6: very good quality). Hence, the learners were 
to provide one self-assessment for each of the six assessment dimensions (resulting in six 
self-assessment scores). The learners with only the rating scales during self-assessment also 
self-assessed their performance on the six dimensions.

However, in contrast to the conditions that were supported by rubrics, they were presented 
only one of the main components of rubrics, that is, they only received the assessment criteria 
and a rating scheme (which was the same as for learners with rubrics, ranging from 1 as very 
poor quality to 6 as very good quality). Similar to the learners with rubrics, they were asked to 
assess themselves on each dimension separately, resulting in six self-assessment scores as well. 
Figure 1 shows the self-assessment phase for learners with rubrics vs. for learners with rating 
scales for the dimension of text organization. Screenshots from the self-assessment phase in the 
learning environment for all dimensions can be found in Appendix A. During self-assessment, 
in all conditions learners could see their self-written abstracts but could not modify them.

Following the self-assessments, learners were to take regulation decisions. Specifically, 
all learners were instructed: “Now it’s time to improve your abstract. You now have the 
option of displaying further exemplars of the dimensions you have already learned about 
and then revising your abstract. You can choose between zero and all six dimensions. Please 
note: the number of dimensions you select does not affect the duration of the study; the 
study will always be the same length.1 Please now click on all dimensions for which you 
would like to receive further information and which you would like to improve.” Based on 
their regulation decision(s), the learners received two exemplars for each chosen dimension 
(one of high and one of low quality) and were instructed: “Try to understand why the exem-
plar fully meets/does not fulfill the assessment criteria of the dimension content/formal/

1  This information was given to ensure that learners would not choose fewer dimensions than necessary in 
order to quit the study as early as possible. However, contrary to this information the study ended when the 
individual learners had finished their abstracts. The learners were informed about this deception at the end 
of the experiment.

Fig. 1  Self-assessment with rubric vs. with rating scale for the dimension of text organization (translated 
from German)
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orthography and grammar/scientific style/text organization/structure!” The exemplars for 
the dimension of text organization are shown in Fig. 2.

Immediately after studying the two exemplars for a dimension, the learners were asked 
to revise their abstract concerning the respective dimension with the following prompt: 
“Please revise your abstract here with regard to the dimension content/formal/orthography 
and grammar/scientific style/text organization/structure!” During this revision phase, we 
varied whether learners were supported with rubrics or only received the rating scales (the 
rubrics and rating scales were identical to the ones used during self-assessment). There was 
no second self-assessment phase at the end of the revision phase.

Instruments and measures

Task performance

We measured task performance at two time points, that is, after the initial writing phase and 
after the revision phase. For this purpose, two trained raters assessed the quality on each of 
the six assessment dimensions using the same rubric the learners received. Between 1 (very 
poor) and 6 (very good) points could be awarded for each dimension. Interrater reliability, 
determined by the intraclass correlation coefficient with measures of absolute agreement, 
was very good (for all dimensions, ICC > 0.85). The scores of all six dimensions were 
aggregated, resulting in a minimum of 6 points and a maximum of 36 points as an overall 
performance score.

Self-assessment accuracy

To compute the accuracy of learners’ self-assessments, we compared the six assessments of 
the learners with the assessments of the experts after the initial writing phase and calculated 
three different measures. First, we calculated the absolute discrepancy between learners’ 
and experts’ ratings (|Xlearners’ assessment- Xexperts’ assessment|), that is, absolute accuracy (see 
Schraw, 2009). This measure describes the degree of correspondence between two rat-
ings and allows values between 0 (i.e., perfect accuracy) and 5 (i.e., max. inaccuracy) for 
each dimension. We aggregated these scores by summing them up over the six dimensions 
(i.e., scores between 0 and 30). Second, we calculated bias, which is the signed difference 
between the learners’ assessments and the experts’ ratings, allowing to account for over- or 
underconfidence. Bias was calculated by first subtracting the experts’ assessment from the 

Fig. 2  Exemplars for the dimension of text organization (high and low quality) that were shown to the 
participants after the regulation decision (translated from German)

 



1 3

Page 9 of 29     44 The role of performance level descriptions for the effects of rubrics on…

learners’ assessment (Xlearners’ assessment- Xexperts’ assessment) separately for each dimension (six 
scores between − 5 and 5) and averaging the six scores afterwards. As a result, we receive 
one value for each learner that varied between − 5 and 5. Here, positive values indicate that 
the learner overestimated their performance, values close to zero indicate high accuracy, and 
negative values signal underconfidence.

Think aloud

In order to assess the processes in which the learners engaged during self-assessment and 
hence to be able to test our hypothesis that learners with rubrics would establish more mean-
ingful relations (i.e., relations of better quality) between the degree to which the assessment 
criteria are met and different performance levels (Hypothesis 1b), learners were instructed 
to think aloud. Specifically, after a brief introduction to the think-aloud methodology, based 
on recommendations by Ericsson and Simon (1993) the learners were prompted: “[…] 
Please say out loud everything that comes to your mind and goes through your head while 
you are solving the task. It is important that you do not try to explain or structure what you 
are doing. Just imagine that you are alone in the room and talking to yourself. […]”.2

These think-aloud protocols were analyzed using the following coding procedure. First, 
as a proxy for whether learners attended to predictive cues, we determined the number of 
the assessment criteria (these were included in both the rubrics and the rating scales) that 
learners mentioned. Second, we determined how learners related the degree to which the 
assessment criteria of a dimension were met to the respective performance levels by rating 
their quality using a 3-point rating scale. As learners in both conditions were provided with 
a rating scheme that included six performance levels, these relations could be established 
by all learners. However, only the learners who received rubrics during self-assessment 
also received performance level descriptions and hence establishing meaningful relations 
between the assessment criteria and performance levels was deemed more likely for these 
learners to occur. Specifically, the quality of these relations to performance levels was rated 
as high (i.e., a score of 2) if the self-assessment processes were justified in a differentiated 
manner, that is, performance level descriptions or scale points were mentioned and set in 
relation to the self-written abstract and/or further differentiated explanations were given to 
why this assessment was made. The quality of relations to performance levels was rated 
as medium (i.e., a score of 1) if the self-assessment processes were rudimentarily justi-
fied, that is, the performance level descriptions/scale points were mentioned but not further 
elaborated, and no further explanations were given as to why this assessment was made. A 
low-quality rating of relations to performance levels (i.e., a score of 0) was provided when 
self-assessment processes were not justified, that is, performance level descriptions or scale 
points were not mentioned or differentiated, the criteria were not weighted against each 
other, and no further explanation was given as to why the specific assessment was made.

The quality scores were determined for the six dimensions separately and aggregated 
into an overall score. Interrater reliability was very good for counting the utilization of 
predictive cues (ICC > 0.94) and for rating the quality of the relations to performance levels 
(ICC > 0.83).

2  The learners were also instructed to think aloud while taking their regulation decisions. However, as we 
did not have a specific research question or hypothesis regarding this process, we do not report this data in 
the present manuscript.
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Cognitive load

We measured learners’ subjective cognitive load at five different time points during the 
experiment: after reading the scientific article, after writing their abstract, after self-assess-
ment, after the regulation decisions and after the revision phase. Specifically, on each mea-
surement time point, we asked the learners to rate their perceived difficulty and mental effort 
on 7-point Likert scales (1: very low difficulty/mental effort, 7: very high difficulty/mental 
effort). The wording of the questions was adapted from previously existing scales for the 
assessment of mental effort and perceived difficulty in task processing (Kalyuga et al., 1999; 
Paas, 1992; Paas et al., 2003).

Instructional efficiency

Instructional efficiency was measured according to the measure introduced by Paas and 
Van Merriënboer (1993), which combines measures of test or task performance with mea-
sures of subjective cognitive load required to attain this performance (see also Van Gog & 
Paas, 2008). Specifically, we used the improvements of task performance (i.e., performance 
gains) the learners realized during the revision phase, standardized them and combined 
them with learners’ ratings of perceived difficulty and mental effort (these measures were 
averaged) during the revision phase according to the formula suggested by Paas and Van 

Merriënboer (1993), zP Improvement−zECognitive Load√
2  .

Procedure

All learners worked individually in a digital learning environment in a laboratory in sound-
proofed cubicles to avoid distractions. All learners were asked to give general demographic 
information on gender, age, GPA score and university semester. Then, all learners received 
the thematic introduction in how to write a scientific abstract, which included the different 
dimensions and assessment criteria. Afterwards, they read the scientific article. Reading 
time was held constant at 20 min. Next, they wrote their abstract for the article. Writing time 
was held constant at 20 min.

In the next step, the experimental manipulation took place. Learners were randomly 
assigned to one of the four conditions and were asked to self-assess their abstracts con-
cerning the six dimensions, either with the help of rubrics or rating scales. We prompted 
all learners to think aloud while forming their self-assessments. Following the self-assess-
ments, the learners took their regulation decisions and were prompted to think aloud while 
doing so. Once they had taken their regulation decisions, learners processed the exemplars 
of the chosen dimensions and were to revise their abstracts (this was done separately for 
each dimension, although learners could in principle implement revisions that affected other 
dimensions as well), either with the help of rubrics or rating scales, in a self-paced manner. 
In this phase, rubrics and ratings scales were only implemented, but no additional explicit 
assessment was required from the learners. After completing their revisions for the selected 
dimensions one by one, the experiment ended. The experiment took approximately 1.5 h. A 
detailed overview of the procedure can be found in Fig. 3.
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Results

An α-level of 0.05 was used for all analyses (except the analyses concerning equivalence, 
see Hypothesis 2b). Tables 1 and 2 show the mean scores and standard deviations for all 
groups on all measures of the experiment. Data and analyses codes can be found under: 
https://doi.org/10.17605/OSF.IO/7ZGVR.

Data analyses

All analyses were performed with IBM SPSS Statistics, Version 29.0. To test for potential 
a priori differences between the experimental conditions, we conducted ANOVAs and Chi-
square tests. To answer our hypotheses regarding the effects on self-assessment accuracy 
(Research Question 1), we used t tests as well as a mixed-repeated measures ANOVA to 
account for potential differences between the dimensions (Hypothesis 1a).

Additionally, to investigate the potential mechanism via which the performance level 
descriptions affect self-assessment accuracy, we conducted a mediation analysis with 95% 
percentile bootstrap confidence intervals from 10,000 bootstrap samples using the SPSS 
macro PROCESS 4.0 (Hayes, 2022; see Hypothesis 1b).

To test our hypotheses concerning the effects on performance gains in the revision phase 
(Research Question 2), we again used ANOVAs and equivalence testing to account for the 
predicted non-significance of results regarding Hypothesis 2b.

Fig. 3  Overview of the procedure 

https://doi.org/10.17605/OSF.IO/7ZGVR
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Due to technical errors, data was partially not recorded, which is the reason for the 
slightly different degrees of freedom in the analyses. As the missing data related to only five 
participants (i.e., ca. 2% of the sample), we did not try to impute the missing data points. We 
did not exclude any outliers from our analyses.

Preliminary analyses

In the first step, we tested whether the random assignment resulted in groups that were 
comparable in terms of learning prerequisites. ANOVAs did not reveal any statistically 
significant differences concerning age, F(3, 232) = 0.36, p = .783, ηp

2 < 0.01, or GPA, F(3, 
232) = 0.43, p = .735, ηp

2 < 0.01. Also, the groups did not significantly differ with respect 
to gender, χ2(3) = 0.54, p = .911. Furthermore, the groups did not differ in terms of study 
domain, χ2(12) = 14.96, p = .244 or in the intended degree, χ2(6) = 7.97, p = .240, what sug-
gests an even distribution across all groups.

In the second step, we tested whether there were any differences between the groups 
concerning the reading phase and the initial phase of writing the abstract, which both took 
place before the experimental manipulations were implemented. In the reading phase, there 
were no statistically significant differences concerning both measures of subjective cogni-
tive load, F(3, 230) = 1.45, p = .228, ηp

2 = 0.02 for perceived difficulty, and F(3, 230) = 1.61, 
p = .188, ηp

2 = 0.02 for invested mental effort. Likewise, there were no statistically signifi-
cant differences concerning cognitive load in the initial phase of writing the abstract, F(3, 
230) = 0.93, p = .426, ηp

2 = 0.01 for perceived difficulty, and F(3, 230) = 1.22, p = .303, 
ηp

2 = 0.02 for invested mental effort. Also, the groups did not differ concerning task perfor-
mance in the initial writing phase (i.e., the overall quality of their abstracts at the end of the 
initial writing phase), F(3, 232) = 0.76, p = .520, ηp

2 = 0.01. Jointly, these results indicate that 
the random assignment resulted in comparable groups.

Table 2  Means and standard deviations of all dependent variables
Rubrics 
– Rubrics
(n = 58; 45 
female)

Rubrics – Rat-
ing Scales
(n = 61; 49 
female)

Rating Scales 
– Rubrics
(n = 58; 47 
female)

Rating Scales – 
Rating Scales
(n = 59; 45 
female)

M SD M SD M SD M SD
Self-assessment: Absolute accuracy 
(0–30)
Self-assessment: Bias (−5–5)

5.79
0.10

3.08
0.68

5.29
0.03

2.47
0.47

6.24
−0.14

3.63
0.75

7.05
−0.01

3.30
0.87

Self-assessment: Use of predictive 
cues (0–∞)

19.42 5.95 21.43 2.19 20.72 3.12 20.28 3.29

Self-assessment: Quality of references 
to performance levels (0–2)

1.02 0.59 1.19 0.49 0.51 0.41 0.45 0.40

Self-assessment: Task difficulty (1–7) 2.81 1.09 2.93 0.95 2.80 0.82 2.74 0.89
Self-assessment: Mental effort (1–7) 3.04 1.25 3.13 1.18 3.52 1.34 3.02 1.10
Regulation: Task difficulty (1–7)
Regulation: Mental effort (1–7)
Revision: Task performance (6–36)

2.93
2.88
30.28

1.43
1.58
3.33

2.93
3.10
29.98

1.26
1.48
4.54

2.75
3.25
30.90

1.40
1.68
3.17

2.96
3.12
30.05

1.56
1.60
3.66

Revision: Task difficulty (1–7) 2.70 1.41 3.14 1.36 2.87 1.23 2.96 1.35
Revision: Mental effort (1–7) 2.95 1.43 3.33 1.40 3.79 1.67 3.25 1.30
Revision: Instructional efficiency
Revision: Performance gains (−30–30)

0.23
1.84

0.86
2.29

−0.07
1.61

0.99
2.07

−0.14
1.60

0.96
2.47

0.04
1.71

1.24
3.06
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RQ 1: What is the effect of performance level descriptions on self-assessment 
accuracy?

In Hypothesis 1a, we assumed that providing learners with rubrics (i.e., assessment cri-
teria, rating scheme, and performance level descriptions) would enhance self-assessment 
accuracy in comparison to providing them with only rating scales (i.e., assessment criteria 
and a rating scheme). We found a statistically significant difference between the learners 
with rubrics and the learners with rating scales in terms of absolute accuracy, t(234) = 2.71, 
p = .004, d = 0.35 (one-sided). As expected, the learners with rubrics showed better abso-
lute accuracy (i.e., values closer to zero) than their counterparts (Mrubrics = 5.54, SD = 2.78; 
Mrating scales = 6.65, SD = 3.48).3

In terms of bias, we did not find a statistically significant difference between the learners 
with rubrics and with rating scales, t(210.23) = −1.52, p = .065, d = −0.20 (one-sided). On 
a descriptive basis, learners with rubrics showed a slight overconfidence (Mrubrics = 0.07, 
SD = 0.58) whereas learners with rating scales showed underconfident self-assessments 
(Mrating scales = −0.07, SD = 0.81).

In Hypothesis 1b, we assumed that the potential superiority of the rubrics over the rating 
scales concerning self-assessment accuracy would be mediated through the rubrics enabling 
learners to establish more meaningful relations (i.e., through their quality relations) between 
the degree to which the assessment criteria were met and the performance levels. The path 
results of the mediation analysis regarding the effect on absolute accuracy are shown in 
Fig. 4. We found a statistically significant indirect effect via the quality of the established 
relations between the degree of how the criteria were met and different performance levels, 
a×b = −0.54 [−0.76, −0.32]. This result suggests that due to the mediating function of the 
quality of the established relations, the learners with rubrics had an advantage of −0.54 units 
in terms of absolute accuracy, meaning that with an increase of one unit in quality, learners 
with rubrics had a 0.54 units more accurate self-assessments than learners with only the rat-
ing scales. Given that the effect predicted in Hypothesis 1a was significant only for absolute 
accuracy, we refrained from testing Hypothesis 1b using bias as the outcome measure.

For exploratory purposes, we also analyzed whether supporting learners with rubrics 
rather than with rating scales during self-assessment would affect cognitive load in form-
ing self-assessments. However, there were no statistically significant differences between 

3  For explorative purposes, we tested whether this effect was moderated by learners’ performance in the 
initial writing phase. However, there was no significant moderation effect, p =.305, ηp

2 < 0.01.

Fig. 4  Results of the mediation analysis concerning the effect on absolute accuracy
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the groups in terms of perceived difficulty during self-assessment, t(232) = 0.83, p = .408, 
d = 0.11, or mental effort during self-assessment, t(232) = 1.14, p = .255, d = 0.15.

RQ 2: What are the effects of performance level descriptions on task performance 
and instructional efficiency in a revision phase?

Before we addressed our hypotheses regarding performance in the revision phase, we tested 
whether learners had actually improved their performance in the revision phase. Overall, 
we found that learners realized substantial performance gains, F(1, 235) = 109.30, p < .001, 
ηp

2 = 0.32. Also, the performance gains on the dimensions the learners chose for revision 
substantially differed from zero, t(232) = 9.92, p < .001, d = 0.65.

Next, we addressed our hypotheses. In Hypothesis 2a, we assumed that providing learn-
ers with rubrics before they engage in revision would lead to higher performance gains in a 
revision phase (Hypothesis 2a). However, a 2 × 2 factorial between-subjects ANOVA with 
the factors rubrics vs. rating scales during self-assessment and rubrics vs. rating scales dur-
ing revision did not reveal a statistically main effect of the factor of rubrics vs. rating scales 
during self-assessment, F(1, 232) = 0.04, p = .835, ηp

2 < 0.01. Also, the factor of rubrics vs. 
rating scales during self-assessment did not affect the level of cognitive load during taking 
regulation decisions, neither in terms of perceived difficulty, F(1, 234) = 0.04, p = .849, 
ηp

2 < 0.01, nor in terms of invested mental effort, F(1, 230) = 0.88, p = .349, ηp
2 < 0.01.

In Hypothesis 2b, we predicted that providing learners with rubrics during revision would 
not foster performance gains in a revision phase in comparison to providing learners with 
rating scales. There was no statistically significant main effect of the factor rubrics vs. rating 
scales during revision regarding performance gains in the revision phase, F(1, 232) = 0.04, 
p = .842, ηp

2 < 0.01. Furthermore, there was no statistically significant interaction between 
the two factors, F < 1. To more thoroughly test whether rubrics and rating scales resulted in 
similar performance gains in the revision phase, in the next step we conducted an equiv-
alence test. Based on recommendations by Lakens (2017), we defined an effect size of 
d = 0.10 as the upper boundary and an effect size of d = −0.10 as the lower boundary for 
effect sizes of interest. To test for equivalence, we determined the 90% confidence interval 
of the effect size of the difference between the groups with rubric and with rating scales 
concerning performance gains, which was − 0.06 to 0.36. As the interval included a value 
beyond our pre-set positive boundary, it can be concluded that the performance gains were 
not equivalent. Together with the aforementioned finding of the ANOVA, there is hence no 
significant difference but also no equivalence between rubrics and rating scales concerning 
performance gains in the revision phase.

Similar to our findings regarding performance gains, no significant effects were observed 
when instructional efficiency, i.e., the performance gains in relation to the experienced cog-
nitive load in the revision phase, was targeted (Hypothesis 2c). Again, but this time contrary 
to our hypothesis, a 2 × 2 ANOVA did not indicate a statistically significant main effect of 
the factor of rubrics vs. rating scales during revision, F(1, 227) = 0.20 p = .653, ηp

2 < 0.01. 
This pattern of results did not change when, for explorative purposes, only cognitive load 
in the revision phase and hence not the performance gains in relation to cognitive load (i.e., 
instructional efficiency) were considered. There were no statistically significant differences 
between the groups in terms of perceived difficulty during revision, t(232) = 0.19, p = .848, 
d < 0.01, and mental effort during revision, t(228) = 0.95, p = .343, d = 0.13.
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We also analyzed whether the effects of the two factors on performance gains in the 
revision phase would depend on learners’ performance in the initial writing phase. This 
moderation analysis revealed that the effect of the factor rubrics vs. rating scales during 
self-assessment depended on performance in the initial writing phase, F(1, 229) = 10.01, p 
= .002, ηp

2 = 0.04. Exploration of this moderation effect with the SPSS macro PROCESS 
4.0 using the Johnson-Neyman technique revealed that for learners with initial task perfor-
mance of lower than 18.64, which applied to five participants (i.e., ca. 2% of the sample), 
rubrics during self-assessment entailed a detrimental effect on performance gains in the 
revision phase in comparison to rating scales. By contrast, for learners whose performance 
in the initial writing phase exceeded 32.40, which applied to 31 learners (i.e., 13% of the 
sample) rubrics during self-assessment beneficially affected performance gains in the revi-
sion phase.

For exploratory purposes, we also analyzed whether the findings would be similar when 
only the performance gains on the dimensions the learners chose to revise were counted. 
Like for the ANOVA on overall performance gains in the revision phase, there were no 
significant main effects or interactions between the experimental factors, all F < 1. However, 
again the effect of rubrics vs. rating scales during self-assessment depended on learner per-
formance in the initial writing phase, F(1, 226) = 15.54, p < .001, ηp

2 = 0.06. Exploration of 
this moderation effect revealed that for learners with initial task performance of lower than 
27.03, which applied to 77 participants (i.e., ca. 32% of the sample), rubrics during self-
assessment entailed a detrimental effect on performance gains on the chosen dimensions in 
the revision phase. By contrast, for learners whose performance in the initial writing phase 
exceeded 31.70, which applied to 59 learners (i.e., 25% of the sample), rubrics during self-
assessment beneficially affected performance gains in the revision phase.

Discussion

Performance level description effects on self-assessment accuracy

In line with our hypotheses, performance level descriptions entailed added value regarding 
self-assessment accuracy (at least for absolute accuracy). Specifically, in line with Hypoth-
esis 1a, we found that the learners who received full rubrics during self-assessment showed 
self-assessments of higher absolute accuracy than their counterparts with only rating scales. 
This is in line with assumptions from the cue utilization framework (Koriat, 1997). Rubrics 
that include performance level descriptions help learners not only use the given cues (that is, 
the assessment criteria presented in the rubric) but also to make the best use of it by enabling 
learners to relate their performance to the benchmarks that are included in the performance 
level descriptions.

Our findings regarding bias, however, appear to contradict this explanation. Evidently, 
rubrics did not significantly reduce bias compared to rating scales. One explanation for 
this lack of effect, however, could be specific limitations of the bias measure. Specifically, 
the measure of bias has the limitation that positive (i.e., overconfident) and negative (i.e., 
underconfident) self-assessments can cancel each other out, both within participants (in the 
case of multiple self-assessments) and across participants. This, in turn, renders interpreta-
tion of bias scores challenging and can explain why dissociations between effects on abso-
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lute accuracy and on bias can occur. As the beneficial effects of rubrics on self-assessment 
accuracy were found on the more robust absolute accuracy measure, we hence conclude that 
performance level descriptions beneficially affect the effects of rubrics on self-assessment 
accuracy.

Following on from that, and in support of Hypothesis 1b, we found that the quality of 
learner-generated relations between the degree to which the assessment criteria were met 
and the performance levels served as a mediator of the benefits in terms of absolute accu-
racy. Jointly, these results clearly indicate that the component of performance level descrip-
tions is crucial for the benefits of rubrics on self-assessment accuracy to occur. These results 
suggest that, in terms of self-assessment, rubrics support learners better than the mere expo-
sure of assessment criteria. Specifically, performance level descriptions seem to be essential 
to help learners inferring their level of performance from their monitoring of the assessment 
criteria.

Despite these overall conclusive findings, it is important to highlight that the mediating 
function of the quality of established relations could not explain the whole effect of rubrics 
on absolute accuracy. There was still a direct effect of condition on self-assessment accu-
racy, which, on a descriptive level, was even larger than the indirect effect via the quality 
of established relations. Hence, other factors than the quality of learner-generated relations 
between the criteria and performance levels contributed to the benefits of performance level 
descriptions as well. This keeps in line with previous research, which suggests that the pro-
cesses during self-assessment (and hence, the processes that lead to self-assessment accu-
racy) are multifaceted (e.g., Andrade et al., 2009; Baars et al., 2014). At this point, however, 
we could only speculate about these further processes and mechanisms.

Performance level descriptions effects on performance

We did not find strong evidence that performance level descriptions entail substantial added 
value when it comes to revising one’s task performance. The ANOVA showed no statisti-
cally significant main effect of the factor rubrics vs. rating scales during revision regarding 
performance gains in the revision phase, hence, not suggesting a positive effect of rubrics 
here (Hypothesis 2b). Additionally, the equivalence test indicated that the groups were also 
not equivalent in terms of performance gains in the revision phase. Hence, we cannot clearly 
state that the conditions are fully equivalent, nor can we see a significantly positive effect 
– if at all, this effect would be very small. In sum, the results point into the direction that 
performance level descriptions do not substantially add value in terms of revising a task 
performance.

Importantly, this lack of effect was not due to the fact that the learners were not able to 
improve their performance during revision. Overall, we found that learners significantly 
improved the quality of their written abstracts in the revision phase. However, our analyses 
indicate that these improvements in performance occurred irrespective of whether learners 
were supported by full rubrics or only by rating scales during revising their abstracts. One 
explanation for this finding is that the learners followed a simple “the more assessment 
criteria I meet, the better”-heuristic during revision and did not orient themselves to specific 
performance levels in revising their abstracts. These results suggest that providing learners 
with rubrics during revision may not be adding substantial benefits compared to providing 
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learners, for example, only with assessment criteria. Hence, in terms of revision behavior, 
the cues provided by the assessment criteria may be sufficient.

Contrary to our assumptions, however, rubrics during revision were not harmful in that 
they decreased instructional efficiency (Hypothesis 2c). One explanation for this finding 
could be that the learners did not only hardly orient themselves to the performance level 
descriptions in revising their abstracts but scarcely attended to the detailed performance 
level descriptions at all and hence were scarcely affected by the concomitant (extraneous) 
processing demands, which might reflected in the lack of effect of rubrics on cognitive load 
in the revision phase. Future studies that use eye-tracking or think-aloud methodology in 
order to illuminate learners’ activities during revision with rubrics or rating scales could test 
this tentative explanation.

In terms of our assumption that providing learners with rubrics before revision would 
positively affect revision performance (Hypothesis 2a), our findings were mixed. Specifi-
cally, we found that for learners who already performed relatively well in the initial writing 
phase, receiving rubrics rather than rating scales during self-assessment fostered perfor-
mance gains during revision. By contrast, for learners who performed relatively poorly in 
the initial writing phase, the effect reversed and rating scales rather than rubrics during 
self-assessment were more beneficial. One explanation for this pattern of results could be 
that the rubrics and rating scales differed in their effects on motivation for learners with low 
or high performance in the initial writing phase. For learners who already performed well, 
receiving rubrics that helped them to accurately assign themselves to performance levels 
may have been motivating, as these learners saw that they already reached relatively high 
performance levels. Consequently, their self-efficacy was high, and they were motivated to 
engage in effective revision subsequently. For learners who performed relatively poorly in 
the initial writing phase, by contrast, the performance level descriptions likely demotivated 
them, because they resulted in the learners seeing that they had reached only rather low 
levels of performance. This, in turn, might have decreased their self-efficacy and motiva-
tion to engage in effective revision afterwards. Importantly, this pattern is consistent with 
prior rubric research indicating that learners may respond differently to rubrics depending 
on their prior performance and academic self-esteem, including evidence that rubrics can 
lower self-efficacy by making the complexity of high-quality performance salient (Panadero 
& Jonsson, 2020). Studies in other contexts (e.g., Cleary & Zimmerman, 2001; Trautner 
& Schwinger, 2020; Zimmerman & Kitsantas, 1997) empirically support this notion, but 
future studies that replicate the present study and assess the outlined motivational constructs 
are needed to challenge this tentative explanation.

Limitations

The present study has some important limitations. First, we do not know whether the present 
effects depend on learners’ familiarity with the task. In the present study, we used the task 
of abstract writing because it is relevant for university students, who need to write abstracts 
in their theses, for instance, but university students nevertheless have limited expertise and 
experience with this task. In authentic educational settings, learners’ familiarity with the 
task will often be very heterogeneous, which is why it would be crucial to explore whether 
task familiarity would moderate the effects found in the present study. For example, it could 
be assumed that the degree to which learners need support by a rubric with performance 
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level descriptions would decrease as task familiarity increases, because learners would have 
already received several instances of feedback from their instructors, which could support 
them as well. It would be interesting to explore whether learners refer to such external 
resources more frequently in forming self-assessments when they are not yet familiar with 
a task and whether this aspect would moderate the benefits of providing learners with full 
rubrics in comparison to rating scales.

A second important limitation is that we tested our hypotheses regarding effects on per-
formance only in a setting in which learners were to revise their task performance. However, 
this setting is only one of two frequently implemented settings in which beneficial effects of 
rubrics on performance have been reported in previous research (see Panadero & Jonsson, 
2020). That is, rubrics can beneficially affect performance not only in a revision phase but 
also when learners receive the rubrics right from the beginning of working on a task (e.g., 
Kocakülah, 2010). When learners receive full rubrics including performance level descrip-
tions right from the beginning of a task, they might be more inclined to orient their activities 
in performing the task to the different performance level descriptions, because it might be 
considered as beneficial support that reduces cognitive load. After self-assessment and dur-
ing revising one’s task performance, by contrast, learners might be less inclined to orient 
to the performance level descriptions, because they already assigned themselves to a per-
formance level (in the self-assessment phase) and might consider the support as redundant 
to a higher degree. The conclusion that the component of performance level descriptions 
scarcely affects learner performance should hence not easily be generalized to settings in 
which learners receive rubrics right from the beginning of working on a task.

A third relevant limitation relates to potential carry-over effects. Exposure to a full rubric 
during self-assessment may have influenced the learners’ behavior during revision, even if 
only rating scales were present. Although the lack of interaction effects between the two 
factors indicates that the effects of rubrics in the revision phase did not depend on whether 
learners received rubrics or rating scales during self-assessment, we cannot rule out certain 
carry-over effects between the two phases. To address this limitation, in future research it 
could be worthwhile to address the effects of rubrics on revision without manipulating the 
presence of rubrics in a previous phase.

Conclusion

In summary, the present study entails the following main contributions. The component 
of performance level description matters for the effects of rubrics. Evidently, performance 
level descriptions fostered self-assessment accuracy because they helped learners to infer 
their level of performance from the monitored cues (i.e., the assessment criteria). By con-
trast, for fostering task performance, at least when learners receive the rubrics only after an 
initial phase of working on a task, performance level descriptions scarcely matter. When 
provided during self-assessment (i.e., before revision), however, performance level descrip-
tions matter for task performance. Evidently, at least for learners who performed already 
relatively well in the initial writing phase, performance level descriptions fostered effec-
tive revision. For learners who performed poorly in the initial writing phase, by contrast, 
performance level descriptions during self-assessment did not foster – and in some analyses 
even hindered – subsequent revision. This pattern is consistent with prior evidence that 
learners respond differently to rubrics depending on their prior performance and academic 
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self-esteem (Panadero & Jonsson, 2020). We emphasize, however, that this moderation 
was exploratory and that the comparison concerned rubrics versus rating scales, that is, the 
presence versus absence of performance level descriptions rather than rubrics as a tool; it 
therefore requires replication with explicit motivational measures before firm instructional 
recommendations can be derived.

Fig. 5  Self-assessment with rubric for dimension of content

 

Appendix

Screenshots from learning environment for self-assessment with rubric
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Fig. 7  Self-assessment with rubric for dimension of orthography & grammar

 

Fig. 6  Self-assessment with rubric for dimension of formal
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Fig. 9  Self-assessment with rubric for dimension of text organization

 

Fig. 8  Self-assessment with rubric for dimension of scientific style

 



1 3

Page 23 of 29     44 The role of performance level descriptions for the effects of rubrics on…

Appendix B

Screenshots from learning environment for self-assessment with rating scale

Fig. 11  Self-assessment with rating scale for dimension of content

 

Fig. 10  Self-assessment with rubric for dimension of structure
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Fig. 13  Self-assessment with rating scale for dimension of orthography & grammar

 

Fig. 12  Self-assessment with rating scale for dimension of formal
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Fig. 15  Self-assessment with rating scale for dimension of text organization

 

Fig. 14  Self-assessment with rating scale for dimension of scientific style
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