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Keywords: A number of models has been proposed to describe various types of feedback along with mech-
Feedback anisms through which feedback may improve student performance and learning. We selected
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Review

Definition

fourteen most prominent models, which we discussed in two complementary reviews. In the first
part (Lipnevich & Panadero, 2021) we described the models, feedback definitions, and the
empirical evidence supporting them, whereas in the present publication, we analyzed and
compared the fourteen models with the goal to classify and integrate shared elements into a new
comprehensive model. As a result of our synthesis, we offered an expanded typology of feedback
and a classification of models into five thematic areas: descriptive, internal processing, interac-
tional, pedagogical, and students characteristics. We concluded with an Integrative Model of
Feedback Elements that includes five components: Message, Implementation, Student, Context,
and Agents (MISCA). We described each element and relations among them, offering future di-
rections for theory and practice.

1. Introduction

Feedback is one of the most important instructional interventions because of its strong effects and relative ease of implementation
(Educational Endowment Foundation, 2018, 2021). Students of all levels of schooling receive feedback messages on a daily — if not
hourly - basis. In a classroom context, sharing learning intentions, clarifying criteria for success, providing information that moves
learners forward, and activating students as the owners of their learning are essential functions of feedback (Black & Wiliam, 2009).
Inarguably, feedback is a key element of successful instructional practices — those that lead to improvements in student learning
outcomes (e.g., Brown, 2018; Educational Endowment Foundation, 2021; Hattie & Timperley, 2007; Shute, 2008; Wiliam, 2018).

Although researchers agree that feedback is essential for improved performance and can contribute to enhanced achievement on
the task, it is also known that (a) learners often dread it and dismiss it, (b) the effectiveness of feedback varies depending on specific
characteristic of feedback messages that learners receive, and its implementation can be complicated for a number of reasons (see, e.g.,
Boud & Molloy, 2013; Hattie & Timperley, 2007; Jonsson & Panadero, 2018; Lipnevich & Smith, 2009; Shute, 2008). Many researchers
have attempted to identify what constitutes good feedback, which characteristics are most critical for students’ receptivity, and how to
encourage students to effectively utilize it — often with inconsistent results (e.g., Lipnevich & Smith, 2018). Part of the reason for such
inconsistency may be attributed to researchers coming from different methodological perspectives and using disparate terminology to
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label relevant student-, feedback- or context-level factors that link feedback to improved performance (i.e., the “jingle—jangle fallacy”,
see Block, 1995). To bring more clarity into the field, scholars have attempted to propose models and taxonomies that describe
feedback, student interaction with it, along with specific conditions that make feedback effective.

At this time, the models are proliferating and the field is missing clarity on which feedback models are available and how their
information can be integrated. Hence, our aim with this systematic conceptual review was to propose a comprehensive analysis of the
most prominent models and typologies. Our review is split in two parts. In the first part (Lipnevich & Panadero, 2021), we focused on
the description of the fourteen selected models, integrating their definitions of feedback and analyzing the empirical evidence behind
each model, whereas in the current manuscript, we synthesized the typologies, the areas each model addresses, and proposed a new
integrative model.

Furthermore, when scholars put forward a model, it represents their understanding of how feedback influences learning and/or
how students process feedback. By comparing and integrating feedback models, we will attempt at presenting a roadmap - our
integrative model - of how feedback is currently thought to operate. Importantly, our model has implications for all educational levels.
Although it is known that most feedback research is conducted with higher education students (Ruiz-Primo & Li, 2013), several of the
reviewed models were derived based on non-university samples. Hence, the main findings apply to students across educational levels.

2. Method'
2.1. Selection of relevant publications

To select models for review we searched PsycINFO, ERIC, and Google Scholar databases. Unfortunately, this approach was not
fruitful as the combination of “feedback + model” and “feedback + model + education” in either title, abstract, or document offered a
mix of results from different disciplines in the first combination and focus on variables other than feedback in the second (e.g. self-
assessment, peer assessment). Therefore, we established a three-way search method. First, we used our own reference libraries to
locate the feedback models we had previously identified. By exploring the specific feedback model folder each of us have developed
over the years working in the field, and via conducting a search using “feedback model” in title, abstract, and keywords. This exercise
resulted in ten models. Second, we consulted colleagues to get their opinion on models that had an impact in feedback literature. We
sent emails to 38 colleagues asking the following questions: What were the feedback models they knew of, have they developed any
model themselves, and would they be available for further consultation. Our instructions intentionally did not include a strict defi-
nition or operationalization of what constituted a feedback model; this was done purposefully to allow for individual interpretation. To
select the 38 colleagues, we first contacted all the first authors of the models we had already identified, the authors of the two existing
reviews, and internationally reputed feedback researchers. We obtained 29 responses, but two of them did not provide enough in-
formation and were rejected. Through this procedure we identified 65 models, including the ten models that were already selected
from our reference libraries. Finally, we used two previous feedback model reviews (Mory, 2004; Shute, 2008) to identify models that
might not have been included in the two previous steps, selecting two more. Importantly, one of the models included in Mory (2004)
that had not been identified earlier, had a very limited impact in the field. Clariana (1999) had only been cited 39 times since 1999,
thus this model was no longer considered for inclusion. The resulting number of feedback models was 67.

Acknowledging that these many models could not have been meaningfully represented in our review, we tasked ourselves with
further reduction of the data base. We used a combination of two inclusion criteria. First, we selected all but one model that had been
included in the two previous feedback model reviews (Mory, 2004; Shute, 2008). Application of this criterion produced the selection of
six models. Second, in addition to the previous criterion, we established a minimum threshold of three votes by the consulted col-
leagues to incorporate new models, which resulted in ten models. In conclusion, a total of 14 models were included in this review, after
two overlapping models were excluded (see Fig. 1). The final list is: Ramaprasad (1983); Kulhavy and Stock (1989); Sadler (1989);
Bangert-Drowns et al. (1991); Butler and Winne (1995); Kluger and DeNisi (1996); Tunstall and Gipps (1996); Mason and Bruning
(2001); Narciss (2004, 2008); Nicol and Macfarlane-Dick (2006); Hattie and Timperley (2007); Evans (2013); Lipnevich et al. (2016);
and Carless and Boud (2018).

These fourteen selected publications are different in their nature, and include meta-analytic reviews, conceptual reviews, and
empirical papers. Importantly, two of the included papers are purely theoretical with no empirical evidence (Ramaprasad and Sadler).
We would like to alert the reader that some of the publications discussed in this review would not comply with the definition of a
model. Traditionally, a model is intended to explain existing relations among variables and is typically graphically represented (Gall
et al., 1996). Some of the manuscripts that we were bound to include neither describe relations nor offer pictorial representations of
feedback-related phenomena. Our decision in favor of inclusion was based exclusively on the criteria that we described above. For the
purposes of simplicity, we will refer to the fourteen scholarly contributions as models, but will explicate the type of each contribution
in the upcoming sections.

2.2. Extracting, coding, analyzing data and consulting models’ authors

The data were extracted from the included publications for the following categories: (1) Reference, (2) Definition of feedback, (3)

1 The method section is shared with the first part of the review (Lipnevich & Panadero, 2021).
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Fig. 1. Search and selection criteria process.

Theoretical framework, (4) Cites of previous models, (5) Areas of feedback covered, (6) Model description, (7) Empirical evidence
supporting the model, (8) Pictorial representation, (9) Reference to formative assessment, (10) Notes first author, (11) Notes second
author, and (12) Summaries of the model from other publications. The sources were coded in a descriptive manner for most categories
except for the Definition, which was copied directly from the original source, and in some cases, for the Model description. Both
authors coded the articles and there was a total agreement in the assignment of separate components to the aforementioned categories.

Finally, we contacted authors of all the included publications except for one (the two authors were in retirement and not acces-
sible). Twelve authors replied (two from the same publication) but only seven agreed to an interview (Boud, Carless, Kluger, Narciss,
Ramaprasad, Sadler, and Winne). The interviews were recorded and helped us to better understand the models. Also, to ensure
adequate interpretation of the models we shared our descriptions with the authors, which they returned with their approval and, in
some cases, suggestions for revisions.

2.3. Organization of results

After the analysis of the data extracted from the models, we decided to divide the review in two publications as one could not
include all the relevant information. In the first publication (Lipnevich & Panadero, 2021) we described in detail the fourteen models,
then compared the definitions of feedback presented in corresponding publications, and examined empirical evidence supporting each
model. In the present publication we covered three main topics. First, we analyzed the main typologies or classifications of feedback
included in nine of the fourteen reviewed publications. By comparing these typologies, we aimed at understanding how feedback was
currently categorized and we also intended to propose an integrated typology. Second, we identified five thematic areas describing the
models: descriptive, internal processing, interactional, pedagogical, and student characteristics. Third, we presented our compre-
hensive model, in which we integrated the typologies and thematic areas and explained how specific feedback processes interact.
Finally, we presented some final conclusions.

3. Typologies of feedback: comparing, integrating, and proposing a new typology

In both research and practice, typologies are used to classify constructs or ideas into categories based on commonalities and dif-
ferences which then build our understanding of a phenomenon. In feedback literature, one area of special interest specifically focuses
on organizing, categorizing, and describing different aspects of feedback (Shute, 2008). This interest is shown by the fact that nine of
the fourteen manuscripts included in this review discussed typologies.” Next we present an exhaustive and systematic overview of all
existing approaches to categorizing feedback among the key models. Appendix A includes the original typologies and their categories,
whereas Appendix B presents our classification. Finally, Table 1 shows our comprehensive typology that integrates prominent features
across those included in the review.

To analyze and integrate the proposed categories, we started from Narciss and Huth (2004) classification, which organized
feedback according to its content, function, and presentation. This typology was the most comprehensive out of the nine included in

2 Next, we clarify the meaning of the following terms. Typology refers to the classification as a whole, category refers to the general grouping of
feedback types (e.g. in Bangert-Drowns typology the categories would be intentionality, target, and content), subcategory are the specific types of
feedback within each category (e.g. in Bangert-Drowns typology in the intentionality category there are two subcategories: formal and informal).
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Table 1

An integrative typology.
Content Function Presentation Source

New typology Verification Learning/performance Characteristics such as (1) Teacher
categories Valence Motivation/Affect immediate vs. delayed timing, Peer

Load Self-regulated learning (2) single vs. multiple try, (3) Self
Type of information (containing adaptive vs. nonadaptive, and Computer
additional subcategories) (4) unimodal vs multimodal (-e. ~ Task
Lead by Where am I going? How am I g. written, audio) (Taken from Parents

Conclusions from
the analysis
of the
previous
typologies

going?

Where to next?

- Key rule for number of
subcategories: independent
categories, comprehensiveness and
parsimony

- The number of subcategories seems
related to the educational and/or
research purposes, showing lack of
agreement.

- Content can be represented as a
continuum from low number of
subcategories (e.g. Bangert-Drowns
et al.) to high (e.g. Narciss).

- Typologies with fewer categories
present broader variables such as
load and form, whereas the ones
with more categories focus on
specific types of information.

- There is significant agreement
among previous typologies. We
identified three shared areas: (a)
learning/performance, (b)
motivation/affective, (c) and
self-regulated learning

- Though personal feedback, it
is only included directly in
Hattie and Timperley, it is still a
usual function for feedback even
if already known it can have
negative effects

- Two different typologies from
Ramaprasad (+vs -) and
Tunstall & Gipps (socialization,
etc.)

Narciss)

- The least studied: only two
typologies Bangert-Drowns et al.
(formal vs. informal) and Narciss
(four categories)

- This area of research is growing
with the exploration on how
different delivery modes and
contexts can increase the agentic
use of feedback of students (e.g.
Jonsson & Panadero, 2018;
Winstone et al., 2017)

- Feedback literature tends
to assume that feedback
mainly comes from the
teacher

- The inception of
formative assessment
emphasized the role of
students’ involvement in
assessment (self and peer
assessment)

- Depending on who is the
source there are distinct
effects and features

- Three main active agents
in the classroom: teacher,
peers and the self

- Other sources of feedback
are computers, the task
itself, and parents

- Computers hold promise
for the future as an area
that might develop
tremendously in coming
years (Bimba et al., 2017)

the selected publications. Hence, we integrated the nine typologies into those three categories, extended existing ones (e.g., we
included reception in the presentation category), and added a new category of feedback source that we felt was missing. The content
category represents the substance of the feedback message; the function category is the expected area of the impact of the feedback; the
presentation and category describes how feedback is delivered and how this might influence how it is received; and the source rep-
resents the agent providing the feedback.

3.1. Content: wide range of subcategories

Regarding the content category, the typologies ranged from more simple classifications, such as Kulhavy and Stock (1989) with
verification, type, and load, to more extensive ones that specified various categories of content. Among the more complex ones were
Mason and Bruning (2001) and Narciss and Huth (2004) that focused on different types of feedback content with great level of
specificity (see Appendix A). Interestingly, these two typologies were developed for instructional contexts utilizing computer assisted
delivery of feedback. Hence, their categories might be representing the need to have a more structured manner of feedback delivery to
accommodate more systematic and better defined requirements of the computer-assisted instruction. Therefore, we propose that the
typologies can be arranged along a continuum, bounded by the three content subcategories of Kulhavy and Stock or Bangert-Drowns
et al. on the left and eight subcategories of Narciss or Mason and Bruning on the right.

Is there an ideal number of subcategories in a typology, the reader may ask? Empirical research provides support for typologies
with a very low number of subcategories (e.g. two categories in Harris et al., 2014); intermediate (e.g. four categories in Irving et al.,
2011, Harris et al., 2015) and high (e.g. eight categories in Knight, 2003, p. 4 main categories, 23 subcategories, 1 non-codable
category in Strijbos et al., 2012). Therefore, there is evidence that can back up different proposals determined by such characteris-
tics as the complexity of the provided feedback, students’ developmental stage, expertise in the task at hand, the source delivering the
feedback (e.g. peers vs. teacher), etc. As with any other classification, the key rule would be to include a sufficient number of relatively
independent subcategories to ensure differentiation.

We also propose that the required number of subcategories depends on the purpose of categorization. Some studies may have a
more limited range of feedback content types if the agents delivering the feedback are not experts and have not received training to
produce feedback (e.g. natural occurrence of self-assessment). At the same time, a computer-based intervention may need more
categories because a very precise categorization is needed for the software to take decisions on what to do next. Generally, the ty-
pologies with fewer subcategories present broader variables such as load and form, whereas the ones with more categories focus on
specific types of information (e.g. mistakes, concepts, task constrains). Ultimately, the typologies that future researchers and
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practitioners select to inform their studies would depend greatly on their goals and tasks at hand. If the goal is to carry out an
intervention, including a typology with fewer categories and subcategories may be more prudent. If the goal is to inform educators
about all possible types of feedback they could deliver, a more comprehensive typology will be of a greater use.

With all this in mind, and although it might be difficult to reach a universal categorization, we propose a comprehensive typology
that comes from the analysis of the nine publications. This comprehensive typology includes the following subcategories: verification,
valence, load, and type of information, with the latter containing additional subcategories. Verification refers to a dichotomous
judgment that the response is right or wrong (Kulhavy & Stock, 1989). Valence can be interpreted as positive or negative in different
areas such as its content (whether it is positive or negative in its formulation), expected outcome (reinforcement by Skinner) or
emotions triggered (+for emotions as happy, - for sadness). Load refers to the amount of information in the feedback message
(Bangert-Drowns et al., 1991; Kulhavy & Stock, 1989). Finally, the type of information is the category with the most subcategories.
Examples are Butler and Winne (1995), Tunstall and Gipps (1996), Mason and Bruning (2001) or Narciss (2004, 2008), see Appendix A
for more information. We would like to note that there are many other papers reporting typologies of feedback (Murray et al., 2018;
Shute, 2008), but it was out of scope to review all of them here.

Finally, we want to emphasize that the content of the feedback is crucial. Lately, there have been some proposals reducing the
importance of the substance of feedback and assuming that, unless used, feedback is just mere information (e.g. Boud & Molloy, 2013).
Although the intention of such views is to emphasize the active role of the feedback recipients and the implementation of the feedback,
in our view the content of the feedback should remain central. We are concerned that deemphasizing the importance of feedback
content might demotivate teachers to aim for constructing strong comments and, importantly, we have strong knowledge on how to
deliver feedback content of quality (e.g. Brookhart, 2017; Ruiz-Primo & Brookhart, 2018).

3.2. Function: three positive purposes

Regarding the function category, it refers to the purpose and meaning intended by the feedback provider (e.g. teacher, peer).
Interestingly, most models that included function present a similar set of subcategories. Our review shows (see Appendix B) that it is
possible to integrate the subcategories from the models into three types: learning/performance, motivation/affect, and self-regulated
learning. In the first subcategory the function of feedback is to enhance students’ learning and performance (e.g. correction, cognitive,
task learning processes) (see Table 1). In this subcategory we included the task and process subcategories from Hattie and Timperley’s
(2007), as both are content specific and relate to the cognitive aspect of the performance. We name the second subcategory moti-
vation/affect as this feedback aims to increase motivation and positive emotions and decrease negative learning goals (e.g. avoidance)
and emotions. The third subcategory is self-regulated learning, which is represented by feedback with the purpose of enhancing
students’ regulation of (meta)cognition, behavior, emotions, and motivation. This subcategory might seem to overlap with the pre-
vious one, but in the former case the feedback is construed as directed to produce direct effects on students’ motivation and affect (e.g.
“It seems like you were nervous at the exam and that might have affected your results™), whereas here the feedback aims to develop
students’ own capacity to self-regulate (e.g. “These are some strategies that you may try to reduce your anxiety during exams”).

Importantly, there are two included manuscripts that are exceptions and do not follow the same logic in their categorization. First,
Ramaprasad (1983) dichotomized feedback into positive vs. negative. From Ramaprasad’s perspective: “if the action triggered by
feedback widens the gap between the reference and the actual levels of the system parameter ... is called positive feedback ....if the
action reduces the gap between the two levels ... is negative” (p. 9). In the context of educational feedback is usually described as being
positive or negative in valence depending on the emotions it elicits or intends to convey. Second, Tunstall and Gipps (1996) organized
their typology around feedback for socialization and for assessment of elementary school children. These researchers described
functions in terms of direct influences of feedback and discussed feedback as being rewarding, punishing, disapproving, etc. This
categorization, however, is intended for a specific age group, whereas the other three typologies are intended for all ages and focus on
feedback’s impact on student characteristics.

Additionally, Hattie and Timperley’s (2007) typology deserves a special consideration. First, they present two types of function: (1)
the pedagogical point of view including three categories of feeding up, feeding back, and feeding forward that vary from informing
students about past errors to providing them with recommendations on what to improve next on a task; (2) from a more psychological
point of view, differentiating among four subcategories of task, process, self-regulation, and self. Importantly, the second set may also
be categorized as both the content and the function of feedback they serve: for example, the content of self-regulation feedback actually
aims to increase students’ self-regulatory processes. In this sense, Hattie and Timperley’s approach is an example of the dynamic
interrelation between content and function. The function could be considered the main purpose of the feedback, whereas the content is
the manifestation of that purpose.

The second area of special consideration in the model is the self category. Hattie and Timperley defined it as messages “directed to
the ‘self.” We propose that the self category can be subsumed in the three that we proposed —i.e. learning/performance, motivation/
affect, and self-regulated learning. If we analyze the examples that those authors offered in their model: “You are a great student” and
“That’s an intelligent response, well done” (Hattie & Timperley, 2007, p. 90), we conclude that the latter example does relate to the
task, and the former may serve a motivational function and ultimately contribute to, for example, students’ positive academic identity.
Furthermore, Brummelman and Sedikides (2020) synthesize a complex interplay of praise, noncognitive characteristics, and outcomes.
They show that praise is not inherently detrimental, but it is certainly not inherently reinforcing or motivating. Hence, just like any
other feedback, self-level or person-level feedback may serve motivational/affective; performance/learning, or self-regulatory
function.
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3.3. Presentation: the importance of the students’ agentic use of feedback

Regarding presentation, only Bangert-Drowns et al. (1991) and Narciss and Huth (2004) included this category in their typologies,
making it the least explored. Bangert-Drowns and colleagues did not use the term presentation, but some of their categories are
connected to it such as form which is a term they used. Narciss and Huth (2004) used the term presentation and proposed four different
subcategories: (1) immediate vs. delayed feedback, (2) single vs. multiple tries, (3) adaptive vs. nonadaptive, and (4) unimodal vs
multimodal (e.g. written, audio, etc.) (see Appendix A for a detailed description). We adhere to Narciss’ categorization when discussing
our integrative typology.

Importantly, there has been a large number of empirical studies examining optimal ways of feedback presentation (e.g. Bang-
ert-Drowns et al., 1991; Broadbent et al., 2018; Kulik & Kulik, 1988; Mahoney et al., 2019). An area that has received substantial
attention out of the four categories proposed by Narciss is timing, showing variable results. One of the recent rather optimistic findings
is that there was no difference between delayed and immediate feedback, with some evidence indicating that delayed feedback may be
preferable for more complex tasks (e.g., Fyfe et al., 2019; Hattie, 2009). However, variables such as instructional context or the nature
of the task would affect the effects of timing. For example, in music instruction, immediate feedback is expected and is most conducive
to improvement (Parkes, 2018). Therefore, more research on the presentation of feedback is needed.

Interestingly, the feedback literature is turning its attention towards the exploration of how different delivery modes and contexts
can increase the agentic use of feedback of students (Educational Endowment Foundation, 2021; Jonsson, 2013; Jonsson & Panadero,
2018; Winstone et al., 2017). What students do with the feedback they receive is influenced by the way the feedback message is
presented to them. In recent years, the way in which delivery variables affected feedback processes has become a central topic in
research (Jonsson, 2013; Jonsson & Panadero, 2018; Winstone et al., 2017; Van der Kleij & Lipnevich, 2020). Hattie, for example, has
recently moved from examining characteristics of feedback as proposed by his model with Timperley, to exploring conditions of
feedback presentation that aid students’ use of feedback (Hattie & Clarke, 2019). Crucial for this development of the field has been the
work of Black and Wiliam (1998, 2009, 2018), Wiliam (2011, 2013, 2017), David Boud (1995; Boud & Dawson, 2021; Boud & Molloy,
2013; Boud & Soler, 2016), David Carless (Carless & Boud, 2018; Carless & Winstone, 2020), or Mandouit (2018, 2020) among others.

This shift was necessary as historically, researchers’ attention was placed on the feedback from the teacher without focusing on
features of feedback that make students’ reception of it more effective. So, for example, Winstone et al. (2017) reviewed feedback
intervention components to recipience and identified four clusters: (1) manner of feedback delivery —clearly connected to the pre-
sentation of feedback-, (2) collective provision of training, (3) sustainable monitoring, and (4) internalizing and applying standards.
These influenced what they called the SAGE model as in (1) Self-appraisal, (2) Assessment literacy, (3) Goal-setting, and (4)
Engagement and motivation. The first characteristic is feedback presentation and, according to researchers, is the prime contributor to
feedback recipience.

Clearly, presentation is an important feature of any feedback message and it affects students’ receptivity. We contend that an
equally important characteristic is feedback source, which is frequently overlooked in feedback research. Hence, we review it in the
next section.

3.4. Source: emphasizing a “new” category to situate students in the center of feedback

The models and typologies analyzed in the current review seem to assume that feedback comes from a source without an explicit
discussion of how different sources might affect the uptake of feedback. This is, in our opinion, a major omission. Only a few models
include different feedback agents or sources (i.e. Evans, Narciss, Lipnevich et al.) but not with enough detail attesting to their dif-
ferential effects.

The importance of the source of feedback is far from new (e.g. Narciss, 2013). To start, for decades, the self and peer assessment
literature has claimed the importance of having students as their own sources of feedback (e.g. Andrade, 2018; Boud, 1995; Dochy
etal., 1999; Topping, 2003). The interest in this area is also demonstrated by recent models that are explicitly exploring links between
feedback characteristics and different sources, for example, in corrective feedback (Aben et al., 2019) or performance feedback
(Lechermeier & Fassnacht, 2018). Similarly, Lipnevich and Smith (2009) showed differential responses to computer and instructor
provided feedback, and Janelli and Lipnevich (2020, 2021) revealed that computer provided feedback in MOOCs had no effect on
participant’s persistence or final exam scores, a finding that is different from those reported in traditional instructional settings.

Importantly, as we will explain in the next section, the peer assessment literature has concentrated on exploring the role of
receiving and giving feedback to peers, that is, on the source of feedback (van Gennip et al., 2009; Panadero, 2016). In other fields,
such as organizational psychology, the importance of different sources of feedback has been consistently emphasized, referring to the
multi-source feedback as 360° feedback or assessment (e.g. DeNisi & Kluger, 2000; Athota & Malik, 2018). A crucial benefit of source
triangulation is in its evaluation of the credibility of the feedback received (Facteau et al., 1998). Although this aspect has been
explored in peer assessment literature (van Gennip et al., 2009; Panadero, 2016), it still needs attention in the general feedback
literature.

We join the above-cited along with many other authors (e.g. Allal, 2020; Black & Wiliam, 2018; Strijbos & Sluijsmans, 2010) to
claim that the source is crucial for the study of the feedback process: the three main active agents -i.e. teachers, peers, and self-along
with the feedback created by the task and computers, create different learning environments and responses from the students. A crucial
aspect, as shown in Fig. 2, is that all sources ultimately contribute to the self-feedback generation of the student (Nicol, 2020; Panadero
etal., 2019; Butler and Winne, 1995). It is important to disentangle the explicit active role of the self in the generation of feedback that
takes place when a teacher implements self-assessment in the classroom explicitly; and the natural occurrence of self-feedback when
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students received feedback from other sources such as the teacher. Therefore, while all feedback should aim for the learner generation
of self-feedback, the student can actually be involved via instructional self-assessment in a more explicit and direct way for the
generation of self-feedback (Panadero et al., 2019). Because of the centrality of students in the feedback process (Carless & Winstone,
2020; Jonsson, 2013; Tai et al., 2018; Winstone et al., 2017), and the fact that the models analyzed here downplayed this aspect, next
we devote some space to the discussion of students as creators and evaluators of feedback.

3.4.1. Students as creators and evaluators of feedback

One crucial goal of feedback is to enhance the capability of students to create their own feedback independently (Andrade, 2018;
Boud & Falchikov, 2007; Brown & Harris, 2014; Hattie & Clarke, 2019; Nicol, 2020; Panadero et al., 2019; Sadler, 1989). That is,
instructors need to help students to move away from overreliance on external sources of feedback and develop skills to identify correct
and incorrect feedback, to seek for feedback when needed and to become effective providers of feedback. Actually, in organizational
psychology this seeking of feedback is crucial and it is divided between the inquiry of feedback and the monitoring of the veridicality of
that feedback. Or, even from a closer field, in the self-regulated learning theory, one of the key strategies is “help seeking” which would
be the inquiry of feedback (Newman, 2008) and the monitoring/evaluation of feedback (Butler & Winne, 1995). Therefore, students
need to become effective evaluators of the feedback they receive: is this piece of feedback correct? Is this what I need? This idea is less
emphasized in the self-assessment literature (Andrade, 2018; Nicol, 2020; Panadero et al., 2019). Although there is initial research
describing self-assessment processes (Panadero et al., 2020; Yan & Brown, 2017) we need to pay closer attention to the evaluation of
the feedback received for self-assessment purposes.

Until recently, feedback literature has focused on the perspective of the teacher (Black & Wiliam, 1998). In this sense, feedback was
something to be “done” to the learner. Interestingly, some of the models analyzed here were based on the perspective of students as
self-assessors (e.g. Butler & Winne, 1995; Sadler, 1989) but certainly less so than the general focus on an external provider. However,
over the past decade the field has accumulated enough evidence that showed that students’ involvement in the creation of feedback
had positive effects on their learning (Brown & Harris, 2013; Dochy et al., 1999; Double et al., 2020; Li et al., 2019; Topping, 2003; van
Zundert et al., 2010). These studies have been conducted within the scope of self-assessment and peer assessment. Our intention here is
to provide a short overview of what is known in this domain and put it in the context of students as creators of feedback.

Self-assessment, as an instructional strategy, can be traced back to the previous century (Boud, 1995), and it is not surprising: after
all, one of the purposes of education is to aid students’ in reaching a great level of autonomy, and it can be achieved if the learner is able
to self-assess or effectively internalize the external feedback that is provided to them. The literature on self-assessment is filled with
tensions. First, there is not a consensus in the field in regards to what constitutes self-assessment. For a long time, it was conceptualized
as the similarity between the student’s self-awarded grade and the teacher-assigned grade, and even currently this is still the most
common view (Andrade, 2018). However, this is problematic because the grade is just one part of what self-assessment involves, and
there have been calls to more important aspects such as content accuracy (Panadero et al., 2019). Second, there has been a repetition of
studies on how accurate students were when self-grading without really changing aspects of the instructional setting. Therefore, our
understanding of the topic has not yet been sufficiently developed (Panadero et al., 2019). And third, humans are imperfect
self-assessors in general as demonstrated by the vast research into cognitive biases (i.e. Tversky & Kahneman, 1974), and the extent of
bias is greater in learners who are novices. Therefore, should researchers and instructors have no hope in their quest to examine and
develop excellent self-assessors? Our answer is a categorical “No!”: effective and deliberate self-assessment should remain as one of the
ultimate goals of instructional feedback because self-assessment increases academic performance (Brown & Harris, 2013),
self-regulated learning, and self-efficacy (Panadero et al., 2017). Furthermore, training can improve the accuracy of self-grading
(Brookhart et al., 2004), and thus help to mitigate the Dunning-Kruger effect and other biases (Kruger & Dunning, 1999).

A similar research trajectory can be found in peer assessment with a greater emphasis on peer grading processes (Reinholz, 2016)
showing that, in general, peer grading accuracy is above acceptable (Falchikov & Goldfinch, 2000; Li et al., 2015). Most importantly,
peer assessment has been consistently shown to increase academic performance (Double et al., 2020; van Zundert et al., 2010), with
peer feedback viewed as more helpful than teacher’s under certain circumstances (Cho & MacArthur, 2010). Studies also revealed that
the negative effects of interpersonal variables could be counteracted by changing some aspects of the interventions, and there is a claim

Source

Teacher
Peer
Computer

Task

Self-feedback

Fig. 2. Sources of feedback.
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that peer assessment could enhance self-regulated learning (Panadero, 2016).

When combined, self and peer assessment are positive for education but, even more importantly, they are central for encouraging
students to become effective creators and users of feedback. There has been research trying to compare the efficiency of the two
approaches with some researchers attesting to the greater effectiveness of peer assessment (e.g. Iglesias Perez et al., 2020; Omelicheva,
2005), whereas others showing greater benefits of self-assessment (e.g. Sadler & Good, 2006; Sanchez et al., 2017). It is not our goal to
reconcile these threads of research. We would like, however, to push forward one idea: these approaches are complimentary and
having students in both roles can be highly beneficial for their development as autonomous learners (e.g. Dochy et al., 1999). Re-
searchers and instructors need to think of self- and peer assessment as parts of the process of helping students in becoming creators of
their own feedback. Self-assessment is the process of comparing one’s own performance to a certain internally or externally provi-
dedcriterion, and peer assessment is the process of comparing someone’s performance against a standard (Nicol, 2020). Additionally,
receiving feedback from three active feedback sources (teacher, peer, and self) would result in something akin to what industrial
organizational psychologists call 360° feedback. Triangulation of sources, as it is known from research, should get you closer to your
true personal score.

As a field, research is moving towards the exploration of how to increase students’ use of feedback and how to involve students in
the creation of feedback (i.e. self- and peer assessment). In our view, to understand specific strategies that may help us to increase
students’ use of feedback, it is crucial that researchers study the complexity of links among variables in the process of feedback delivery
and use (i.e., interactional models), and focus on the presentation and the source categories as they will have a significant influence of
how the feedback is received by the student.

3.5. Summary of the new typology

As discussed above, the categories of typologies have had an uneven theoretical development, with content and function having
received the most attention from researchers, and presentation being an underdeveloped category that is now coming into the focus.
Whereas in content there is basically no agreement on subcategories or their number, in function we have identified three central areas
around which most of the subcategories could be organized. Additionally, we proposed an inclusion of a new category to the typology,
the source of feedback, which could enhance our understanding of how feedback that comes from different sources may influence
students in the creation, delivery, and receptivity of feedback, and importantly, in the evaluation of the feedback received.

4. Comparing and integrating models: five thematic areas

It is important to compare the models themselves, apart from the typologies, to understand what their common and distinct areas
are and how they construe the mechanisms by which feedback operates. To this end, we performed three actions. First, we focused on
the figures depicting models as they represent the main components and links among them. Second, we analyzed the content of the
original publications that we selected as representative of the models. And third, we analyzed if further publications advanced the
model. Although the fourteen models have a lot of unique features, we have identified commonalities to group them into five thematic
areas: descriptive, internal processing, interactional, pedagogical, and student characteristics. Table 2 shows our categorization of the
fourteen models into the five aforementioned areas. Color saturation represents the extent of the emphasis of the model on each of the
five categories.

The criterion for inclusion was that the model in question needed to address the area as one of its main emphases. Additionally,
some of the models touch upon some areas sufficiently to be included but not as deeply as others. For that reason, we used color coding
to show models with more and less emphasis on different thematic areas.

4.1. Descriptive

This area comprises models that address foundational aspects of feedback such as definitions or typologies. We identified seven
models having feedback description as their central theme and four exploring it with less emphasis (See Table 2). Additionally, in nine
of those eleven models, a typology of feedback was presented. Hence, all manuscripts that in addition to the model included typologies
that we discussed in the previous section belong to the descriptive category. Among the models with a higher emphasis are Ram-
aprasad, Bangert-Drowns et al., Tunstall and Gipps, Mason and Bruning, Narciss, Hattie and Timperley, and Lipnevich et al. Among the
models with less of an emphasis are Kulhavy and Stock, Sadler, Butler and Winne, and Kluger and DeNisi. Importantly, both the
definitions of feedback (see Lipnevich & Panadero, 2021) and typologies (See section 3) have been discussed at length previously so we
will not repeat ourselves here.

4.2. Internal processing

Feedback processing is a crucial mediator between the feedback provided and its outcomes in terms of its cognitive, motivational,
and/or metacognitive effects (Butler & Winne, 1995; Narciss, 2008, 2012). Models that were assigned to this area provide a description
of how feedback affects students’ internal processing of information. These can be placed along a continuum as depicted in Fig. 3. In
some models (Kulhavy & Stock, 1989; Kluger & DeNisi, 1996) the feedback message is central and directly influences the type of
internal processing that students are assumed to do. Other models in this category describe the processes as the foundation, with the
feedback message moving away from the center stage and being regarded as information to be processed. This is an important
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difference because according to the models on the left side of the continuum, feedback evokes specific processing in students, whereas
for the models on the right side of the continuum, students come with a number of characteristics that influence the receptivity and the
use of feedback. Hence, the focus of the latter models is on the student, as opposed to feedback.

Moving along the continuum, we have Kulhavy and Stock (1989) and Kluger and DeNisi (1996) who depicted mechanisms through
which different feedback elements trigger very specific reactions in students. Narciss and Lipnevich et al. represent intermediate
models that devote as much time to the student as they do to the message, combining characteristics of both. So, Narciss (2004, 2008)
and Lipnevich et al. (2016) portrayed feedback type as the key element influencing the processing, but she also indicated that there
were many other elements that were equally important (e.g. individual and instructional factors). Further, Lipnevich et al. model
discussed a number of characteristics of feedback that influenced its implementation and emphasized students’ internal characteristics
(e.g. ability, prior success) and how the interaction among these characteristics triggered different affective or cognitive responses.

Finally, at the right end of the continuum Bangert-Drowns et al. (1991) and Butler & Winne’s (1995) models. took the focus away
from feedback message and anchored their models almost exclusively in the internal characteristics of the learner. Bangert-Drowns
et al. discussed five phases with only the fourth one describing feedback as central to the students’ learning process. These five
phases are (1) initial state, (2) search and retrieval, (3) learner response to question, (4) evaluates the response comparing it to the
feedback received, and (5) makes adjustments. Similarly, Butler and Winne presented a model in which they described how students
regulated their learning. They proposed a number of task and cognitive conditions that influenced the execution of feedback. The
authors suggested that student performance was organized around four phases which were recursive and open: (1) definition of task,
(2) goals and plans, (3) tactics and strategies, and (4) adaptation. The latest can be influenced by both the internal feedback generated
by the student and the external feedback from another source. This model emphasizes internal feedback over external by stating that
students could generate their own feedback and, even when they received it from an external source, they still had to process it
internally.

Additionally, there are two other models with a significantly weaker emphasis on internal processes, but they mentioned it
nevertheless. First, Nicol and McFarlane-Dick (2006) proposed seven formative assessment principles that influenced learner
self-regulation. The internal processing aspect of this model draws upon Butler and Winne’s self-regulation model, discussed above.
Secondly, Carless and Boud (2018) mention three learner’s processes: appreciating feedback, making judgments, and managing affect.
However, the description of these processes is anchored in pedagogy. Therefore, these two models will be discussed in more detail
later.

In conclusion, although there are six models addressing learners’ internal processing, they are located in different positions along a
continuum: from models focusing on the feedback content to models focusing on the mental processes, in which feedback is just one of
the variables that influences the depth and the outcome of such processing. These are, therefore, very different approaches to
conceptualizing feedback. In general, if researchers plan to conduct a study that focuses on more general aspects of feedback they will
benefit from framing it within the models that present feedback as one of the many elements within a model (e.g. Bangert-Drowns
etal., 1991; Butler & Winne, 1995). However, if the study’s aim is to explore a very specific aspect of internal feedback processes, the
models, in which feedback message is the main element of action may be a better choice (e.g. Kluger & DeNisi, 1996; Kulhavy & Stock,
1989). Keeping the focus on both the process and the student can be aided by the application of the intermediate models.

4.3. Interactional

Interactional models describe how different sources and agents interact during the delivery and implementation of feedback. As it
can be seen in Table 2, it is the least explored thematic area. We identified Narciss (2008) as being the model that offered the most
emphasis on describing how all of the components interacted during the process of feedback delivery and uptake, with three other
models (Lipnevich et al., 2016; Evans, 2013; and Butler & Winne, 1995) addressing these interactions to varying degrees of specificity.

Narciss (2008) provided a detailed picture and explored a range of interactions among the feedback receiver and the feedback
source (i.e. teacher, peer or instructional medium). The model discusses how learners performed several internal adjustments to
generate internal feedback that was influenced by the external feedback source. The model is intended for computer assisted learning
environments and, hence, may not be fully transferable to other instructional settings. The high level of specificity can also be
explained by its context.

INTERNAL PROCESSING CONTINUUM
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Fig. 3. Internal processing continuum.
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The central purpose of the Lipnevich et al. (2016) Student — Feedback Interaction model is to examine what occurs between the
time when the student receives the feedback and the time when the student acts on that feedback (or chooses not to do so). That is, this
model attempted to explicate the process that underlined the efficacy (or lack thereof) of feedback by examining how feedback
characteristics interacted with students’ characteristics triggering a response and an action. Although the context is represented, it is
not the central part of the figure.

Further, Evans (2013) called her model the feedback landscape, in which she described the interaction between the instructor and
the student in a more general framework of the academic learning community. The underlying idea of the model is in the close
interaction between students and instructors. Evans suggests that feedback was moderated by twelve variables shared by feedback
receivers and givers (e.g. ability, personality, etc.), with three additional mediators selected for instructors (i.e., awareness of other
contexts, alignment of other modules, and knowledge of students). Surrounding this interaction there is the academic learning
community (e.g. resources, academic peers, etc.) and an emphasis of temporal and special variability of specific mediators.

Butler and Winne (1995) can also be regarded as interactional, although to a lesser degree, as their focus is on the internal pro-
cessing of feedback. According to Butler and Winne (1995) feedback is the information that learners perceive about aspects of thought
(e.g., accuracy of beliefs or calibration) and performance (e.g., comparison to a standard or a norm) and that may come from external
sources when additional information is provided by an external agent. At any given point of the performance, students generate in-
ternal feedback comparing the profile of their current state to their ideal profile of the goal. This happens via self-assessment by
comparing different features of a task and through learners’ active engagement with the task.

This thematic area may be the most complex in terms of components and interactions, especially when considering the work by
Narciss (2008) and Evans (2013), and it may be most conducive to designing studies and research programs that would systematically
investigate the complexity of links among feedback, student, and a range of other variables.

4.4. Pedagogical

Pedagogically oriented models focus on how feedback can be implemented and delivered to enhance its impact. Six models have
been assigned to this area: Sadler (1989), Mason and Bruning (2001), Nicol and Macfarlane-Dick (2006), Hattie and Timperley (2007),
Evans (2013) and Carless and Boud (2018); additionally, three models also explore it with less emphasis: Tunstall and Gipps (1996),
Narciss (2004, 2008) and Lipnevich et al. (2016).

Starting in the chronological order, Sadler (1989) has been highly influential not only for the field of feedback but also for formative
assessment (Wiliam, 2011). One of the reasons for its influence is that Sadler transferred the foundational ideas of Ramaprasad (1983)
to an educational context. Sadler suggested that feedback was more than mere information and that it should have a clear purpose and
a context giving it meaning (Wiliam, 2011). Sadler also proposed three conditions for feedback to be effective: a standard that needs to
be set up and explicated, the comparison of learners’ performance against such standard, and motivating the learner to close the gap.
These ideas were, for example, foundational for Hattie and Timperley (2007) model: “As Sadler (1989) convincingly argued, it is
closing the gap between where students are and where they are aiming to be that leads to the power of feedback.” (p. 90). Finally,
Sadler claimed that the ultimate purpose of feedback should be promoting self-monitoring (also known as self-assessment) as the

Table 2
Models thematic areas.

Models Descriptive Internal processing Interactional Pedagogical Student

Characteristics
Ramaprasad, 1983 _
Kulhavy & Stock, 1989
Sadler, 1989 |

Bangert-Drowns et al.,
1991

Butler & Winne, 1995 ]
Kluger & DeNisi, 1996 |
Tunstall & Gipps, 1996
Mason & Bruning,
2001

Narciss, 2004-2008
Nicol & McFarlane-
Dick, 2006

Hattie & Timperley,
2007

Evans, 2013

Lipnevich et al., 2016

Carless & Boud, 2018

Note: darker colors indicate more emphasis in that thematic area as concluded from the authors’ content analysis.

Descriptive: area addressed by models including definitions, typologies or discussing relations and links among variables included in the model.

Internal processing: area addressed by models describing how students process feedback from a cognitive, emotional or motivation perspective.

Interactional: area addressed by models that describe how different sources or agents interact during the presentation and reception of feedback.

Pedagogical: area addressed by models that explore how to implement and present feedback so that it has a learning impact.

Student characteristics: area addressed by models that analyze how the individual characteristics of the learner affect the reception and processing of feedback.

|
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learner should be the final creator of feedback.

Another model in this thematic area is that of Mason and Bruning (2001). It is the first that explored the role of learners’ individual
differences, even though it differentiated between limited characteristics (low vs. high achievers). It also presented complex relations
that can happen in real-life settings. As summarized by Shute (2008), Mason and Bruning examined research combining: “type of
feedback and level of elaboration in relation to student achievement level, task complexity, timing of feedback, and prior knowledge”
(p. 174). Additionally, Mason and Bruning presented a very specific decision tree of the best types of feedback/level of elaboration that
could be delivered, while taking into account the four variables of students’ achievement, task level, timing of feedback, and prior
knowledge. This can easily be used as a guide to taking pedagogical decisions and creating specific forms of feedback.

The next model in this thematic area is that of Nicol and Macfarlane-Dick’s (2006). The authors’ impact on formative assessment
has come from the clarity of their pedagogical recommendations, anchored in self-regulated learning. This publication established
seven principles for “good feedback practice™: (1) clarify what good performance is, (2) facilitate self-assessment, (3) deliver high
quality feedback information, (4) encourage teacher and peer dialogue, (5) encourage positive motivation and self-esteem, (6) provide
opportunities to close the gap, and (7) use feedback to improve teaching. Hence, it is very clear and applicable by educators. Their
model builds up on some of Sadler’s ideas and advances them by offering more specific pedagogical recommendations.

Hattie and Timperley’s (2007) model is unique because it was derived as a result of conducting a meta-analysis and an excellent
interpretation of the pedagogical and psychological literature on feedback. It is by far the most cited model (Lipnevich & Panadero,
2021). Its impact on both theory and practice of feedback is quite substantial. From a pedagogical perspective, the model is strong
because it is simple, makes intuitive sense, and it draws upon solid empirical evidence. The model has five important pedagogical
characteristics. First, it further emphasizes Sadler’s ideas and suggests that reducing the gap between the goal and the current level of
performance is the purpose of feedback. Second, Hattie and Timperley proposed that there were several feedback agents and they all
had responsibilities in closing the gap. Third, they suggested that feedback should answer three questions: (1) where am I going? (the
goals) known as feed up, (2) how am I going? known as feed back, and (3) where to next? known as feed forward. By providing
feedback that answers these three questions teachers will be capable of giving far more powerful feedback leading to increased
performance. Fourth, the authors also identified that the questions could work at four levels: task, process, self-regulation, and
self-level, discussing direct implications of feedback presented at each of these levels. Finally, the whole model is in itself a pedagogical
contribution that summarizes and presents empirical evidence into a parsimonious model.

Evans (2013) is another publication with a very strong pedagogical influence. Evans’ review distilled crucial assessment principles
to increase the impact of feedback. Evans summarized twelve pragmatic actions to enhance the effectiveness of feedback and presented
a list of explicit recommendations that could aid in educators’ implementation of more powerful peer feedback interventions.
Throughout her review, Evans did an excellent work from a pedagogical standpoint, with her list of recommendations being clear,
detailed, and easily applicable. However, there is a certain degree of disconnect between her depiction of the model where she pre-
sented a list of student and lecturer feedback mediators, and the actual review, with mediators not having been addressed in the text.
Evans’ contribution is without a doubt very important for the area of pedagogy, with assessment practices represented as a complicated
landscape, which they unarguably are.

Carless and Boud presented a model that was a culmination and an integration of ideas ranging from evaluative judgment (Boud
et al., 2018), sustainable feedback practices (Boud & Soler, 2016; Carless et al., 2011), to feedback loops and spirals (Carless, 2019).
The model focused on building students’ feedback literacy with the purpose of potentiating their uptake of feedback. Their model is
simple with three interactive elements: students need to appreciate the feedback, to make judgments about feedback, and to manage
their affect. Each of these elements is broken down into three specific actions (e.g., for making judgments “participate productively in
peer feedback processes™). When the three components are active, students are more likely to take action and use feedback to improve
their learning.

Finally, we identified three models that also addressed pedagogical aspects but placed a weaker emphasis on it. First, Tunstall and
Gipps (1996) proposed a feedback typology along with specific pedagogical actions (e.g. positive non-verbal feedback, more specific
praise) corresponding to their proposed feedback types. Second, Narciss (2008) mentioned the instructional context and how learning
objectives and tasks preset the feedback process. Additionally, her empirical work is grounded in computer based interventions with
clear pedagogical applications. Lastly, Lipnevich et al. (2016) model explicated how various types of feedback delivered by an external
source would influence how students process such feedback.

Within this thematic area, the six primarily pedagogical models can be further classified by the level of generality of their rec-
ommendations and implications (Fig. 4). Representing this area as a continuum, on the one end we locate the more general models,
mostly coming from higher education pedagogical scholars Sadler (1989) and Carless and Boud (2018). Both of these models discussed
foundational pedagogical principles while mentioning some general assessment practices (e.g. peer assessment). In the center of the
continuum are Hattie and Timperley (2007) who suggested that instructors should ask three key questions when delivering feedback at
four levels. This model is more specific than previous ones because Hattie and Timperley provided a clear set of questions for educators
to implement. Moving along the specificity continuum, we locate Nicol and Macfarlane-Dick (2006) who described seven principles on
how to deliver feedback that influenced self-regulated learning, followed by Evans (2013) with different suggestions on how to
enhance feedback impact. Finally, at the end of the continuum we locate Mason and Bruning (2001) who provided a list of very
detailed pedagogical recommendations.

In our opinion, each of the three groups along this continuum serves a specific function. The more general models (Sadler and
Carless & Boud) provide descriptions of philosophical foundations for feedback. The intermediate models (Hattie & Timperley, Nicol &
McFarlane-Dick and Evans) have a large potential to influence instruction, providing enough specificity but not constraining edu-
cators’ choices; and, finally, the most specific model (Mason and Bruning) can be used in situations with high control of variables such
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as students’ prior knowledge.

It is clear that students are at the very center of the feedback process. Hence, focusing on their use and receptivity of information
may be the right direction for the field. However, as with anything in life and research alike, researchers must be mindful of where to
invest their energy. So, Van der Kleij and Lipnevich (2020) provided a scoping overview of the field of student perceptions of feedback
and concluded that there were hardly any studies examining links of student perceptions to meaningful outcomes, and that the findings
were largely repetitive. The authors also pointed to a number of methodological shortcomings with the studies that put available
conclusions into question. Their review shows that focusing on how students experience feedback and what their perceptions are may
be insufficient. We need systematic examinations that provide evidence of students’ actual cognitive, behavioral, and affective re-
sponses to feedback from “objective” measurement such as eye tracking, automatic emotion recognition, physiological responses,
think aloud protocols, or artefact analyses, among others.

4.5. Students’ characteristics

The fifth thematic area, students’ characteristics, is unique because it significantly influences the four others. This area refers to the
effects of individual characteristics in the way feedback is received and processed by the learners. Six models include direct reference
to individual characteristics, ranging from two models with less emphasis to four others, in which individual characteristics are central
and specific.

Starting with the models with less emphasis on personality characteristics, Kluger and DeNisi (1996) incorporated the influence of
individual differences as a factor in their feedback intervention theory. They stated that personality moderated students’ reactions and
processing of feedback. Further, Mason and Bruning (2001) mentioned that student achievement level was to be considered when
taking decisions on what type of feedback to deliver in computer-based instruction.

Regarding the models with more emphasis, Butler and Winne (1995) listed a number of cognitive factors (e.g., motivational factors
and orientations, domain knowledge) that vary among learners and discussed ways in which these conditions influenced the regulatory
actions and processing of feedback. Narciss (2004-2008) integrated three categories of individual characteristics that mattered for the
uptake of feedback: (1) learning goals, (2) prior knowledge and meta-cognitive skills, and (3) motivation. Evans (2013) provided a very
comprehensive list of “student and lecturer feedback mediators” such as personality, gender, culture, etc. Lastly, Lipnevich et al.
(2016) also integrated students’ characteristics such as ability, prior success, general receptivity to feedback and expectation for
feedback, and described how these characteristics affected students’ responses to feedback, and were, in turn, influenced by student
performance. Finally, we consider this thematic area of utmost relevance such that it becomes the central element in our model, as we
will present in section 5.

4.6. Summary

In conclusion, as it can be seen in Table 2, descriptive, internal processing, and pedagogical models have been most widely
investigated, whereas the interactional area had received significantly less attention. This could be due to the fact that feedback
literature has focused more on the role of the teacher in the process of feedback delivery and the type of the feedback message, and not
so much on the uptake of feedback or the features of other feedback agents (e.g. peer and self-assessment). It is also important to
acknowledge that pedagogical models cover some interactional aspects but they mostly focus on how to deliver effective feedback or
what a student’s role in the process is.

An additional way of thinking about the fourteen models is to consider their contextual specificity. The definitional models of
Ramaprasad (1983) and Sadler (1989) are very general and context independent, as are models of Hattie and Timperley (2007)
(pedagogical) and Lipnevich et al. (2016) (interactional). Conversely, Narciss (2013) (interactional) has focused specifically on the
delivery of feedback in the computer-assisted environment, and Tunstall and Gipps (1996) (descriptive) explored feedback delivered in
the primary school setting. We do not wish to impose our categorization upon the reader but we do hope that it will serve as a useful
organizational framework. The utility of such framework is in choosing the right model to frame or guide thinking, studies, or

PEDAGOGICAL CONTINUUM

General models Intermediate models Specific models

: : y Provide guidelines and features that Very specific actions limited
Established foundations and b N © Y sp

I L N enhance direct pedagogical to controlled learning
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Sadler (1989) Nicol & McFarlane-Dick (2006) Mason & Bruning (2001)
Carless & Boud (2018) Hattie & Timperley (2007) SRS o s :
‘Tunstall & Gipps (1996)
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iLLpne\'ich etal. (2016)

Fig. 4. Pedagogical continuum.
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interventions.
5. An Integrative Model of Feedback Elements: the MISCA Model (Message Implementation Student Context Agents)

In the first part of this review (Lipnevich & Panadero, 2021) we described the fourteen selected models, integrated their definitions
of feedback and analyzed the empirical evidence behind each model. In the current paper, up to this point, we have performed two
main actions. Firstly, we compared nine typologies proposing an integrative one that combined elements from previous ones. In this
new typology we specified the content and function categories, developed the presentation category, and proposed the inclusion of the
source of feedback as a new category to emphasize that feedback can also come from various agents (i.e. task, self, and peer). Secondly,
we created a categorization of models into five thematic areas and discussed models within each category. Next, we take a final step
and propose a meta-model that describes and integrates both the typologies and the models. We called this model MISCA (Message,
Implementation, Student, Context, Agents), with each letter representing one of the elements and situating the student in the center of
the model.

By comparing typologies and thematic areas we were able to identify four categories for the typologies —i.e. content, function,
presentation, and source- and four areas explored by the feedback models —i.e. descriptive, internal processing, interactional, and
pedagogical-plus an additional overlapping area of student characteristics. We suggest that these areas and categories can be arranged
around four central elements and one overlapping element that are crucial for feedback to be successfully implemented (see Fig. 5). We
hope our model can capture the current zeitgeist of what is known and where we need to go next in terms of making students central in
our feedback practices and research. Also, the model depicts the complexity of the feedback process: the conditions that affect the
success of feedback implementation and use are multiple and account for a wide variability of results.

5.1. Student characteristics: the central element

Our model emphasizes the centrality of the student in the feedback process. For decades, feedback literature has focused on the

MESSAGE IMPLEMENTATION
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Bruning: Narciss: Hattie &
Timperley;
Lipnevich et al.
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Bangert-Drowns et al;
Butler & Winne: Kluger &
DeNisi: Narciss: Lipnevich et
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Fig. 5. The MISCA model (Message Implementation Student Context Agents).
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feedback and its effects on learning. Research has told us that feedback interventions, even when well planned, can still be unsuc-
cessful: Kluger and DeNisi (1996) found that 38% of the studies had produced negative effects. One of the reasons is that research was
missing the importance of students’ individual differences and also factors that influence in the actual use of the feedback by the
students. In the last years there has been a shift towards focusing on the agentic use, uptake of feedback, feedback receptivity, etc.
Therefore, we need a model that clearly situates the learner where it belongs in the feedback process: in the very center of it.

It is critical to be aware that learners process feedback differently as a result of their individual characteristics. These can range
from motivational beliefs, prior knowledge, gender, cultural differences, self-efficacy, personality traits, among others (Lipnevich
et al., 2016). Hence, the element of student characteristics is unique in that it influences and moderates the rest of interactions among
all other elements.

By focusing on students’ characteristics, teachers can get better at tailoring feedback to specific educational needs. However, re-
searchers need to explore in details the role that individual differences play in the reception and uptake of feedback, a direction that the
field has started to follow (Aben et al., 2019; Lechermeier & Fassnacht, 2018; Lipnevich et al., 2016; Narciss et al., 2014). We then can
provide feedback that is better aligned with learners’ needs and that facilitate their effective use of feedback; because in the end what
matters is what the learner does with the feedback.

5.2. Feedback message: the information that needs to activate agentic use

The feedback message element subsumes the descriptive category of the feedback models and the content category of the typologies.
Traditional feedback research has focused on the feedback message as the central component of any feedback process (e.g. Kluger &
DeNisi, 1996), although some scholars claimed that this element could not be considered feedback unless the student put it into action
(Boud & Molloy, 2013). We want to stress that, without a doubt, the feedback message is a crucial component of the feedback
receptivity process because it is the information that learners receive about their performance.

As we discussed in the typologies section, the feedback message can take different forms and there are numerous subcategories that
had been previously described by researchers (e.g., verification, topic contingent, bug related). However, we would concur with Hattie
and Timperley’s proposal that the best content for feedback should answer three key questions if the instructors want the feedback
message to reach its full potential: (1) Where is the student going? (goals, feed up); (2) How is the student going? (current state, feed
back); and (3) Where to next? (closing the gap, feed forward). It does not matter how many subcategories researchers and instructors
implement in the feedback message, if the information the student receives answers those three questions, it has a great potential to
increase students’ performance and learning. By focusing on the essence of feedback information, researchers have provided clear
guidelines for teachers but also for researchers to explore in their empirical studies.

To summarize this section, we would like to emphasize that despite the current shift in focus toward students’ agentic use of
feedback, the information contained in the feedback message should be of quality. We understand quality as the information tailored to
students’ characteristics that is clear, accessible, and that can be used by a learner. Without this foundation, feedback shall not have
effects at all even if delivered in the most formative setting from the most well-meaning instructor.

5.3. Implementation: understanding the instructional and learning purposes

This is a fundamental element focusing on the purpose of feedback and the processes it triggers in the learner. It is crucial to keep in
mind that feedback is ultimately about improving the learner, not just the task. The implementation element combines the function
category of the typologies and the internal processing category of the feedback models. It covers the instructional and learning purpose of
the feedback process. Teachers can achieve better learning results if they are aware of the function their feedback serves: just to clarify
an incorrect final mathematical result, to provide information about the lack of planning, etc. And they also should be aware of the
internal processing students go through while decoding, analyzing, and implementing the feedback. This knowledge includes how
students react cognitively, emotionally and motivationally to feedback but also the regulatory strategies they activate.

Two conclusions can be extracted from this integration. First, the central purpose of any feedback should be to increase students’
performance and learning (Black & Wiliam, 1998; Sadler, 2009). As we proposed in Fig. 3, there are varying degrees of emphasis on
how central the feedback message is in the learning process, from feedback-centered models —i.e. Kluger & DeNisi, 1996, Kulhavy &
Stock, 1989- to student-centered models—e.g. Bangert-Drowns et al., 1991, Butler & Winne, 1995. Regardless of the emphasis, these
models explored how feedback influenced students’ learning and proposed pathways to increase the likelihood of such influences to
occur. Second, feedback is not only about influencing cognitive processes but also about self-regulation and affective processes.

Importantly, and as pointed out by others (e.g., Bangert-Drowns et al., 1991; Kluger and DeNisi, 1996; Narciss, 2008), the pro-
cessing of feedback is not only crucial but different than the presentation of feedback. For that reason, our model separates the
implementation of feedback that comprises the function and internal processing, from the instructional context, composed of pre-
sentation and pedagogical aspects, with the latter presented next.

5.4. Instructional context: ensuring the right conditions for a successful uptake

A well-designed message with an ambitious instructional implementation will not have the right effect in a non-optimal learning
context. It seems obvious, but it is often forgotten that the best feedback message that could lead to deep learning will not have an effect
in a poor instructional context (Alonso-Tapia & Fernandez-Heredia, 2008; Educational Endowment Foundation, 2021; Hattie & Clarke,

2019). One of the classical examples of poor feedback implementation is offering feedback at the end of a course when students no
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longer have the opportunity to implement it. For that reason, the need for the context element: the pedagogical approach to feedback
combined with the way it is presented —e.g. timing, delivery mode-is the key to success. Because feedback cannot be disentangled from
the learning context and instructional design.

There are three key aspects that we would like to emphasize. First, it is crucial to pay attention to how the teacher designs in-
struction, especially the aspects closely related to feedback, such as its presentation, opportunities to implement it, open dialogue, time
allocated to feedback processing, etc. As we described earlier, there are pedagogical models that have clear guidelines on how feedback
should be instructionally delivered to make an effect on student performance and learning (e.g. Mason & Bruning, 2001; Nicol &
Macfarlane-Dick, 2006). However, the presentation category from typologies has been barely explored, thus it should be a fruitful
avenue for future research.

Second, teachers and researchers need to be mindful of the classroom climate. As research show us, differences in climate result in
very different learning outcomes (Alonso-Tapia & Fernandez-Heredia, 2008; Trzesniewski et al., 2021). Although the classroom
climate might seem too broad of an influence, it greatly affects what happens around feedback too. In a negative climate, students
might be terrified of the feedback they receive, or will be hesitant to implement feedback and, hence, fail both in terms of their grades
and learning. Conversely, a positive learning climate will enhance dialogue, clarify learning goals, and students may strive to obtain
feedback to improve and implement it. In sum, one of the more profound influences on how and why there is a variability in receiving,
seeking, and using feedback is ‘climate’.

And third, the context is shaped by the institutional level, educational system, and even disciplines. These three influence the way
teachers design their instructional approaches, their assessment and, thus, also the feedback process (Henderson et al., 2019; Lipnevich
et al., 2021). Without changes at the institutional level some of the improvements that need to occur for feedback to be successfully
implemented might be impeded. This also affect the next element, agents. There might be constraints at the institutional or educational
levels that might not allow students to participate in assessment through self and peer activities (e.g. Harris & Brown, 2013).

In conclusion, the instructional context is a key element in the successful application and uptake of feedback. Teachers should
promote the most beneficial context for feedback to have an effect on student learning. Otherwise the best feedback message among
the most brilliant students will vanish like tears lost in the rain.

5.5. Feedback agents: visualizing the potential of all the participants

The feedback agents element unifies the interactional category of the feedback models and the source category of the typologies.
Educational feedback is generated in a context with at least three main active agents: the teacher, peers, and the learner, although
technology or the task itself can serve as the source of feedback. These agents interact in creating different types of feedback messages,
implementation, and instructional contexts. Researchers cannot fully understand the feedback process without considering these
agents, their roles, and interactions. To further emphasize their importance we included the source of feedback as a category that needs
further exploration.

The role of the teacher is clear for the field and, as argued earlier, feedback literature has predominantly assumed that feedback
came from the teacher. Hence, a lot of research has been built around feedback delivered by a teacher. However, self- and peer
feedback is no less important and deserves our attention. As discussed throughout, more attention should be given to the how students
hear, interpret, and use feedback.

One important conclusion is that students, when trained and provided with tools such as rubrics, are capable of providing excellent
feedback to themselves (Lipnevich et al., 2013) and their peers. Hence, within this element, students are viewed not just as receivers
but also as creators of feedback. When implementing self- and peer assessment with formative purposes —i.e. beyond just guessing a
grade-, students need to analyze, synthesize, and integrate information. Involving students in the creation of feedback is the ultimate
step in the feedback process. Importantly, and as outlined earlier, researchers already know a significant deal about students’
involvement in assessment via research into self and peer assessment. Therefore, the research community needs to bridge that
knowledge with what is known from the teachers’ feedback literature.

5.6. Interactions among the elements

The majority of the models discussed here focused on the specifics of one or two of the feedback elements, with just a few exceptions
that covered more aspects (e.g. Lipnevich et al., 2016; Narciss, 2008). Our integrative model classifies and integrates the previous
models into a coherent framework based on five elements giving a reference point to understand what the contributions of previous
models are.

A crucial contribution of the MISCA model is the fact that it accounts for complex interactions among elements. The model em-
phasizes how these five elements are interrelated and how they need to be aligned to create a more effective learning environment, in
which feedback can be used by learners to enhance their performance and learning. If one of the elements fails, the others are affected.
We decided not to include the interactions in Fig. 5 as to keep it simpler for the reader. However, emphasizing interactions is critical, so
we created a separate one (Fig. 6) that reflects these.

Fig. 6 presents interconnections among the elements that researchers and practitioners need to keep in mind. Importantly, we have
not explicitly discussed the moderating effect of student characteristics as all of these interactions are influenced by characteristics of
learners. Four of the interactions are presumed to be bidirectional with two others having a well-established unidirectional relation.
Figs. 5 and 6 can be used for practical purposes. Teachers can visualize how different concrete actions (e.g. self and peer assessment)
may influence the global feedback process. Researchers can use both figures to map out which of the elements and relationships they
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are exploring and provide a more comprehensive picture of the feedback phenomenon.

5.7. Educational implications of the model

First and foremost, the implementation of feedback in the classroom is a complex enterprise as evidenced by the different elements
outlined in the model. Teachers need to consider a large number of feedback variables: from the feedback message itself to students’
characteristics trying to account for the complex cognitive, emotional, motivational, self-regulatory, and behavioral processes acti-
vated by feedback. Importantly, a deliberate preparation of the instructional context such as the type of task (Educational Endowment
Foundation, 2021) or the classroom learning climate (Trzesniewski et al., 2021), are of key importance due to their role in the
receptivity and enactment of feedback. Therefore, teachers need professional development courses that help them develop such
knowledge and improve their instructional implementation of feedback.

In this sense, a way to use our model for teaching purposes is to establish it as the framework for the professional development
courses. Using the model, the course could have five units, in correspondence with the five elements. The content of each unit could be
the information on the typology category and the thematic area included in each element. Importantly, as we identified the original
models in each element, those particular models could be presented to help teachers to understand their utility within each element.

Our model emphasizes the centrality of students in the feedback process. Feedback reaches its full potential when students use it.
We already know a significant deal about how teachers can increase students’ uptake of feedback (Jonsson & Panadero, 2018;
Winstone et al., 2017), and there are even larger interventions aiming at student-centered feedback (Brooks et al., 2021). In the end,
what we teachers do with the five elements is crucial, but it should all be directed to what really matters — that is, what students do with

The feedback message and the implementation are extremely interconnected. Depending on the message (e.g.
grade vs. formative), the feedback will have different effects and functions, eliciting distinct processes in the
students (e.g. Hattie & Timperley, 2007; Sadler, 1998). And, vice versa: depending on the feedback provider
purpose (function) the content of the feedback message will change.

IMPLEMEN-
TATION

FEEDBACK
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context as students receiving constructive formative feedback usually activate learning goals (Alonso-Tapia &
Fernandez, 2008; Trzesniewski et al., 2021).
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The type of feedback message varies among feedback agents. Peer feedback can be perceived as more useful
by the students because the language used by the assessor is easier to understand for the assessee (for a review,
Panadero et al., 2018). It 1s also to be expected that the feedback message will be different in tone and aim
when instead of teacher's feedback the learner is self-assessing (Boud, 1995; Panadero et al. 2016).
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The pedagogical use of feedback and its type of presentation and reception create an instructional context that
has effects on how students process feedback. For example, if students perceive the feedback as threating to
their ego they will active what has been called the “well-being pathway™ while if they perceive the feedback as
constructive and formative they would active the “growth pathway” (Boekaerts, 2011). Reciprocally, the
function also influences the instructional context - e.g. negative feedback worsen the classroom climate which
is the instructional context.
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The type of agent influences the instructional and learning implementation of the feedback - e.g. how students
process and perceive the function/purpose of feedback. For example, when the agent is the student himself;
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they quit trying to improve their work (Kruger & Dunning, 1999). Or in peer assessment, assessees can have
difficulties trusting peer feedback which influences the implementation (Panadero. 2016).
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Based on its design characteristics, the instructional context shapes the possibilities of having feedback agents
other than the teacher (Evans, 2013; Lipnevich et al., 2016). A teacher that implements students' involvement
in assessment is promoting a different type of instructional context than another teacher that delivers all
feedback by herself (Boud & Molloy, 2013; Tan, 2012).
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Fig. 6. Interconnections among the MISCA feedback elements.
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feedback.
6. Conclusion

For decades, feedback literature has been developing and proliferating. After all, feedback is a key variable in instruction and
learning. Far from being a discovered land, feedback researchers are pushing towards new domains by reconceptualizing our un-
derstanding of it — from the more simplistic, teacher-driven, behavioral approaches of the very early days, to more complex scenarios
where feedback should be not only actively received by the students but also created. Our field has been successful at creating models
to explain many different aspects of feedback processes and effects and at collecting data about how feedback influences instruction
and learning. However, there is still a long road ahead of us.

Our review outlines crossroads and paths that have been already explored, and shows areas that have not been researched enough.
Our Integrative Model of Feedback Elements named MISCA creates an ample framework from which to conduct feedback research and
interventions as it integrates the previous models and proposes ways to move our field forward. We believe the community needs to
find a balance between having to “reinvent the wheel” in each new model and remembering that researchers are and should “stand on
the shoulders of giants”. This review, in its two parts, has shown that, in many aspects, the new improvements come from adding to
what is already known while carefully specifying what has previously been missing. Our new model presents the complexity of the
feedback process and also communicates that it is possible to consider multiple elements, in tandem. Plenty of teachers are already
delivering successful feedback and we hope the MISCA model will help even more educators to accomplish this desirable instructional
goal.

Our hope is that our Integrative Model of Feedback Elements, also known as MISCA (Message, Implementation, Student, Context,
and Agents) will contribute to our understanding of the three fundamental questions for the field: Where are we now? Where are we
going? And - jointly — the feedback researchers will work on figuring out How do we get there?
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Appendix A

Typologies of feedback from the selected publications.

Publication Typology/taxonomy

Ramaprasad (1983) Two types:
Positive: if the action triggered by feedback widens the gap between the reference and the actual levels of the system parameter
Negative: if the action reduces the gap between the two levels
Note from authors: in the educational psychology perspective, positive and negative usually refers to the valence of feedback in terms
of its content, expected outcome (reinforcement by Skinner), or emotions triggered (+for emotions as happy, - for sadness)
Kulhavy and Stock (1989) Two components:
Verification: dichotomous judgment that the response is right or wrong
Elaboration: consists of all substantive information contained in the feedback message. Three categories:
- Type: task-specific, instruction-based and extra-instructional elaboration
- Form: changes in stimulus structure between instruction and the feedback message
- Load: refers to the total amount of information contained in the feedback message

(continued on next page)
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(continued)
Publication Typology/taxonomy
Bangert-Drowns et al. Feedback differs according to:
(1991) Intentionality:

- Formal/Intentional: typifies instructional settings (especially direct or expository instruction). It can be further categorized based on
delivery method: interpersonal action (e.g. teachers to learners), through intervening agents (e.g. computers).
- Informal: it is not instructionally planned but it can have educational effects (e.g. unstructured cooperative peer interactions)
Target:
- Affective: such as influencing motivation or self-attributions
- Self-regulated learning: by cuing self-monitoring and other metacognitive processes
- Correction: to correct the retrieved specific information
Content:
- Load: total amount of information given
- Form: structural similarity between information as presented in feedback compared to the instructional presentation
- Type of information: whether feedback restated information from the original task, referred to information given elsewhere in the
instruction, or actually provided new information
Butler and Winne (1995) Two types of feedback:
Outcome feedback/knowledge of results: binary information describing whether or not results are correct.
Cognitive feedback: provide students with information that links cues and achievement. Three types:
- Task validity feedback: describes an observer’s perception of the relation between a task’s cue and achievement
- Cognitive validity feedback: describes a learner’s perceptions about the relationship between a cue and achievement
- Functional validity feedback: in general, describes the relation between the learner’s estimates of achievement and his or her actual
performance
Kluger and DeNisi (1996) Feedback Interventions are differentiated based on the focus of attention they draw toward various aspects of a task. The three-level
hierarchy includes:
1. task learning processes that focus one’s attention on details of the focal task (i.e., task at hand);
2. task motivation processes that involve the actual task;
3. meta-tasks (including self-level feedback) that turn attention to the self, affect, and framing effects.
Most effective interventions are at the task motivation level.
Tunstall and Gipps (1996)  Feedback of socialization: relates to the values, attitudes and classroom procedures which form the basis of infant teachers’ practice.
Its role is socialization/management.
Feedback of assessment: not explicitly defined in the paper. It can be of four types each subdivided creating a dualistic continuum
structure:
A) Rewarding vs. Punishing. Role: classroom/individual management
B) Approving vs. Disapproving. Role: Performance orientation
C) Specifying attainment vs. Specifying improvement. Role: Mastery orientation
D) Constructing achievement vs. Constructing the way forward. Role: Learning orientation
Mason and Bruning (2001) 8 categories: (1) No Feedback: provides learners with the performance score with no reference to individual test items. This minimal
level of feedback contains neither verification nor elaboration, but simply states the learners’ number or proportion of correct
responses.
(2) Knowledge of response: tells learners whether their answers are correct or incorrect.
(3) Answer until correct: provides verification but no elaboration, and requires the learner to remain on the same test item until the
correct answer is selected
(4) Knowledge of correct response: provides individual item verification and supplies learners with the correct answer
(5) Topic contingent: provides item verification and general elaborative information concerning the target topic
(6) Response contingent: In addition to providing knowledge of the correct response, it gives response specific feedback that explains
why the incorrect answer was wrong and why the correct answer is correct
(7) Bug related: relies on “bug libraries” or rule sets to identify and correct a variety of common student errors. While bug-related
feedback does not provide learners with the correct response, it can assist them in identifying procedural errors so that self-correction
is possible
(8) Attribute isolation: provides item verification and highlights the central attributes of the target concept. Attribute-isolation
feedback focuses learners on key components of the concept to improve general understanding of the phenomenon
Narciss (2004, 2008) It is a triple typology.
In terms of its function, there are three types:
- Cognitive: can be informative, completion, corrective, differentiation and restructuring.
- Metacognitive: informative, specification, corrective, and guiding.
- Motivational: incentive, task facilitation, self-efficacy enhancing and reattribution.
In terms of content, there are eight types:
- Knowledge of performance: 15 or 20 correct
- Knowledge of result/response: correct/incorrect
- Knowledge of the correct results: description of the correct response
Elaborated concepts
- Knowledge about task constraints: rules, requirements, etc.
- Knowledge about concepts: information on conceptual knowledge
- Knowledge about mistakes: number, location, type and source of errors
- Knowledge about how to proceed: know-how or procedural information
- Knowledge about metacognition: on strategies and guiding questions
In terms of presentation, these are:
- Immediate vs. delayed feedback timing: self-explanatory label
- Single vs. multiple try (simultaneous vs. sequential): it refers to the number of performance tries before giving feedback.
Additionally, multiple try feedback can be presented simultaneously (i.e. all information in one step) or sequentially (cumulatively or
step by step)

(continued on next page)
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Publication

Typology/taxonomy

Hattie and Timperley
(2007)

- Adaptive vs. nonadaptative: whether the feedback is tailored to the individual and task characteristics

- Unimodal vs. multimodal: coming in one form (e.g. written text) or using several forms (e.g. written and oral)

It is a dual typology.

In terms of its function, feedback should answer three questions: where am I going? = feed up; how am I going? = feed back; and
where to next? = feed forward

Additionally, the content of the feedback can be of four types:

- Task: specific comments relating to the task itself

- Process: comments on processes needed to perform the task

- Self-regulation: higher-order comments relating to self-monitoring and regulation of actions and affect

- Self: personal comments

Note from the authors: we have kept in the table the original terms introduced by the authors. This means that we have not used our classification of
typology, category, and subcategories. For that reason the table might appear inconsistent in the use of terms (e.g. types, components) but we wanted
to have the most accurate depiction of the original source.

Appendix B

Our classification of the feedback typologies from the selected publications.

Publication Categories Subcategories
Ramaprasad (1983) Function Two types: Positive and Negative
Kulhavy and Stock (1989) Content Verification
Elaboration:
Content - Type
Function/presentation - Form (interpretation based on Bangert-Drowns et al., 1991 which is a more precise definition)
Content - Load
Bangert-Drowns et al. (1991) Presentation Intentionality:
- Formal/Intentional
- Informal
Function Target:
- Affective
- Self-regulated learning
- Correction
Content Content:
*Form is also presentation - Load
- Form

Butler and Winne (1995)

Kluger and DeNisi (1996)

Tunstall and Gipps (1996)

Mason and Bruning (2001)

Narciss (2004, 2008)

- Type of information

Outcome feedback/knowledge of results
Cognitive feedback:

- Task validity feedback

- Cognitive validity feedback

- Functional validity feedback

- Task learning processes

- Task motivation processes

- Meta-tasks (including self-level feedback)
Feedback of socialization

Feedback of assessment:

- Rewarding vs. Punishing

- Approving vs. Disapproving

- Specifying attainment vs. Specifying improvement
- Constructing achievement vs. Constructing the way forward
- No Feedback

- Knowledge of response

- Answer until correct

- Knowledge of correct response

- Topic contingent

- Response contingent

- Bug related

- Attribute isolation

- Cognitive

- Metacognitive

- Motivational

- Knowledge of performance

- Knowledge of result/response

- Knowledge of the correct results
Elaborated concepts:

Content

Function

Function

Content

Function

Content

(continued on next page)
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(continued)

Publication Categories Subcategories

- Knowledge about task constraints
- Knowledge about concepts
- Knowledge about mistakes
- Knowledge about how to proceed
- Knowledge about metacognition

Presentation - Immediate vs. delayed feedback timing
- Single vs. multiple try (simultaneous vs. sequential)
- Adaptive vs. nonadaptative
- Unimodal vs. multimodal

Hattie and Timperley (2007) Function - Where am I going? = feed up - How am I going? = feed back

- Where to next? = feed forward

Content (also function) - Task
- Process
- Self-regulation
- Self
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