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Abstract: 
Feedback is highly recommended in educational settings and can deliver valuable information 
to guide one’s learning efforts. However, it can—but does not need to—lead to detrimental ef-
fects on learners’ motivation and emotions. The response should be moderated by the individ-
ual’s attitudes, experiences, abilities and many other aspects which can be subsumed in the 
concept of educational and learning capital. This study investigated the effects of random feed-
back on a reasoning test, measuring the participants’ subsequent cognitive, metacognitive, mo-
tivational and emotional responses. Initially, we assessed their educational and learning capital 
to analyze direct and moderating effects on the responses. Results showed that feedback effects 
were not as strong as expected while educational and learning capital exerted strong direct ef-
fects. Moderating effects were verified for only some responses.
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Moderating Effects of Educatio-
nal and Learning Capital on the 
Consequences of Performance 
Feedback

Feedback is omnipresent in our educational 
system as well as in our workplaces; it can 
be summative or formative, mandatory or 
optional, delivered in various forms and at 
different frequencies. In the educational 
context, it often serves as a teaching tool 
that is anticipated to have an effect on the 
future performance of the learner. Howev-
er, the effects can extend beyond changing 
performance, for example by influencing 
the learner’s motivation, expectations, or 
emotional state (e.g., Bangert-Drowns, Ku-
lik, Kulik, & Morgan, 1991; Kluger & DeNisi, 
1996; O’Leary & O’Leary, 1977). The current 
study sought to determine the effects of 
feedback in a university learning context 
and how these effects could be moderated 
by the students’ resources, namely their ed-
ucational and learning capital.

Effects of Feedback

The body of evidence on the effects of feed-
back is inconsistent. On the one hand, feed-
back has been shown to improve learning 
performance (e.g., Jacobs, 2002; Krause & 
Stark, 2004) and, if given in an informative 
manner, it can increase the learner’s intrin-
sic motivation (e.g., Deci, Koestner & Ryan, 
2001; Sansone, 1986). Indeed, Hattie’s (2009) 
meta-analysis of learning success in the 
school system concluded that feedback was 
one of the most important instruments to 
support learning processes (10th of 100+). 
On the other hand, no effects or even neg-
ative effects of feedback on the learning 
process can be found (e.g., Jacobs, 2002; 

Kluger & DeNisi, 1996). For example, Kluger 
and DeNisi (1996) found that feedback that 
diverted the learner’s attention to their 
self-concept—such as praise, verbal feed-
back and feedback that could threaten the 
self-concept—can lead to negative effects 
because the learner’s cognitive resources no 
longer concentrated solely on the task, but 
also on themselves. Further, strong emo-
tional reaction can hinder performance. In 
contrast to this, feedback that focuses on 
the task level should have more positive ef-
fects on performance.

According to learning theories, feedback 
can have cognitive (e.g., performance stan-
dards), metacognitive (e.g., validation of 
self-evaluation) and motivational effects 
(e.g., higher motivation; cf. Krause, 2007; 
London, 2002, 2003). These three effect 
groups (cognitive, metacognitive and mo-
tivational) are highly connected with each 
other in theory, so that an empirical dif-
ferentiation may be challenging (Krause, 
2007). Constructivist approaches also con-
sider feedback effects on emotions (e.g., 
anxiety; cf. Kluger & DeNisi, 1996).

We will outline the different effects of 
feedback on (a) cognition, (b) metacogni-
tion, (c) motivation and (d) emotion in the 
following.

Feedback Effects on Cognition

Feedback has a diagnostic function, it helps 
one to clarify misunderstandings and to 
identify gaps in knowledge and skills, and it 
also indicates one’s strengths and can em-
phasize the possible areas of improvement 
(Krause, 2007). In addition, if feedback is 
perceived as useful, it has a positive effect 
on achievement (Harks, Rakoczy, Hat-
tie, Besser, & Klieme, 2014). For example, 
the study of Balzer, Doherty and O’Con-
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nor (1989) shows that cognitive feedback 
improves the performance on judgment 
tasks. Further, the study of Vollmeyer and 
Rheinberg (2005) shows, that feedback im-
proves cognitive performance: the feedback 
group had gained more knowledge than the 
no-feedback group.

Feedback Effects on Metacognition

Studies on feedback effects on metacogni-
tion have often considered metacognitive 
judgments (e.g., Geurten & Meulemans, 
2016), self-regulated learning (e.g., Butler 
& Winne, 1995), and metacognitive skills 
(e.g., Molin, Haelermans, Cabus, & Groot, 
2020). Consequently, feedback can validate 
judgements. Evaluations from others can 
stimulate the deliberate reflection of one’s 
self (self-judgements) and of one’s errors 
(error-judgments). In the context of teach-
ing, error-judgements are particularly inter-
esting, as coping with failure is relevant for 
self-regulated learning.

Coping with failure means not giving up 
after failure, but instead trying to regain 
control of the situation and to initiate new 
actions to attain the desired goal (Man-
tzicopoulos, 1990; Mietzel, 2005; Newton 
& Keenan, 1985). Dresel, Schober, Ziegler, 
Grassinger and Steuer (2013) differentiate 
two types in coping with failure: the affec-
tive-motivational adaptivity of error reac-
tions (e.g., preservation of positive affects) 
and the action adaptivity of error reactions 
(e.g., adjusting learning activities in order 
to cope with the error). For both these er-
ror reactions, feedback is needed in order to 
handle errors and to be able to learn from 
errors.

Feedback Effects on Motivation

Based on previous findings, Vollmeyer and 
Rheinberg (2005) recommend teachers to 
use feedback, not only because it provides 
the learner with information, but also be-
cause feedback is beneficial for one’s mo-
tivation. Many studies have investigated 
effects of (negative) feedback on intrinsic 
motivation (e.g., Fong, Patall, Vasquez, & 
Stautberg, 2018). However, effects of feed-
back on self-confidence and implicit per-
sonality theories are also of interest in the 
motivational context.

The self-concept of one’s abilities com-
prises the assumptions of the level of one’s 
abilities, which depend significantly on 
the attribution of learning outcomes (e.g., 
Weiner, 1986). Attribution can be steered 
by feedback, helping students to find the 
reasons for their positive or negative learn-
ing outcome. It is favorable for motivation 
to attribute successful learning outcomes 
to high abilities and personal effort, and in 
turn attribute failure to little effort (Dresel 
& Ziegler, 2006). Further, the attribution 
of failure to one’s insufficient abilities is 
non-beneficial for motivation in general 
and the self-concept in particular (Dresel & 
Ziegler, 2006). The latter also plays a signif-
icant role for successful learning outcomes, 
and therefore many training concepts fo-
cused on fostering a positive self-concept, 
however, the outcomes were limited be-
cause beliefs about the modifiability of one’s 
abilities were neglected by such trainings 
(Dresel & Ziegler, 2006).

Therefore, in addition to considering 
self-concept, it is important to assess and 
to provide feedback according to the differ-
ent implicit personality beliefs, especially 
the beliefs about the modifiability of one’s 
abilities that individuals might have (e.g., 
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Dweck, 1999). According to this, individu-
als perceive their abilities and intelligence 
either as stable (entity view) or recognize 
them as adaptable (incremental view). For 
example, Mueller and Dweck (1998) found 
out that praising children for being smart 
would probably favor the development of 
a fixed mindset (entity view), which implies 
that these children would be less persistent 
after failure and their learning outcomes 
would worsen. In contrast, if children were 
praised for their hard work, this would pro-
mote the development of a growth mindset 
(incremental view), which entails the belief 
that they are able to improve after failure, 
thus leading to more persistence and better 
learning outcomes.

In contrast to Dweck’s theory (e.g., 1999, 
2006), Ziegler and Stoeger (2010) consid-
ered it necessary to refine the distinction 
between entity view and incremental view. 
They assume that the entity view only shows 
negative consequences if a person shows 
ability deficits, but has positive consequenc-
es if a person shows high abilities. Further-
more, Ziegler and Stoeger (2010) give an 
overview on the literature on self-theories 
pointing out the benefits of maintaining the 
stability of positively judged aspects of one’s 
self. For instance, higher levels of self-con-
fidence are not only associated with higher 
achievement, but also with better learning 
processes, and more adaptive behavior (e.g., 
Dweck, 1999; Gist & Mitchell, 1992; Pajar-
es, 1996). Following this line of thought, 
Ziegler, Fidelman, Reutlinger, Vialle, and 
Stoeger (2010) proposed two beliefs about 
one’s own learning: believing in the stability 
of one’s abilities and believing in the modifi-
ability of one’s ability deficits. A stability be-
lief refers to the conviction that one’s learn-
ing reliably leads to success across a wide 
variety of situations and, thus, the result of 

one’s learning is stable. Modifiability beliefs 
regarding one’s ability deficits allow for im-
provement through learning and therefore 
make future success possible. 

Feedback Effects on Emotion

Emotions also play an important role in 
the context of learning processes and their 
outcomes. Performance-related emotions 
should be considered in teaching (Pekrun, 
Elliot, & Maier, 2006) and therefore also in 
feedback situations. Yet, there has been lit-
tle research on this topic (Värlander, 2008). 
Tennant (1997) draws attention to the fact, 
that once emotions are aroused, they can-
not be turned off that easily, and they might 
hinder the learning process for days.

A perfect example is anxiety, possibly 
one of the strongest basic human emo-
tions. According to the Yerkes-Dodson-law, 
performance increases with physiological 
or mental arousal, but only up to a certain 
point (e.g., Yerkes & Dodson, 1908). When 
anxious feelings overly dominate, especial-
ly in achievement situations, they can be 
dysfunctional towards learning outcomes. 
Kluger and DeNisi (1996) define anxiety as 
the “evaluation of a threat to the goals of 
the self, combined with a tendency to act to 
terminate the threat” (p. 267). Taking action 
to terminate the threat requires resources. 
Hence, feedback-induced emotion may in-
fluence the way the individual’s available 
resources are used (Kluger & DeNisi, 1996). 

According to self-enhancement theo-
ries, when faced with self-esteem relevant 
information, such as the case of feedback 
on one’s performance, individuals tend to 
protect or increase their self-esteem (Pe-
terson, Stahlberg, & Dauenheimer, 2000; 
Sedikides & Strube, 1995). When facing 
negative feedback, individuals tend to avoid 
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or reinterpret this information, in order to 
protect their self-esteem and to avoid nega-
tive emotions, such as anxiety. In contrast to 
self-enhancement theories, self-consistency 
theories (e.g., Swann, 2011) have a different 
explanatory approach whereby individuals 
tend to preserve the consistency of their 
self-attitudes. This implies that individuals 
with a positive self-esteem will prefer posi-
tive feedback, and that those with a negative 
self-esteem will prefer negative feedback. 
Empirical evidence for both approaches can 
be found, the effects depend on characteris-
tics of the feedback ( feedback design) and 
on personal characteristics of the learner 
(see section on moderating factors on feed-
back effects).

Our study focused on concepts from all 
four groups of feedback effects: (a) cogni-
tive, that is, cognitive performance after 
feedback; (b) metacognitive, that is, coping 
with failure in two ways, namely adapting 
affective-motivationally to the failure and 
adapting one’s actions after failure; (c) moti-
vational, that is, self-confidence and stabil-
ity/modifiability beliefs after feedback; and 
(d) emotional outcomes, that is, anxiety. 
This comprehensive overview of the feed-
back effects is the basis to determine pos-
sible moderating effects of resources which 
will be outlined next.

Moderating Factors on Feedback 
Effects

In the following sections, we will describe 
why the different effects of feedback on the 
learner and the learning outcomes can be 
explained by feedback design and through 
personal characteristics of the feedback re-
cipient. 

Feedback Design

Feedback design contains many different 
aspects, including form, content, timing, 
accuracy, reference norm and presentation 
mode of the feedback.

Feedback Forms

Some literature on feedback differentiates 
several forms of feedback (e.g., Jacobs, 2002; 
Kulhavy & Stock, 1989). Arguably, the most 
important differentiations are: knowledge 
of results (information about the achieved 
results), knowledge of correct results (in-
formation about the correctness of results), 
answering until correct (the learner has 
to try giving the answer until reaching the 
correct one), and elaborated feedback (ad-
ditional information, for example, why the 
answer is correct or false). Elaborated feed-
back is more effective for subsequent per-
formance than the other forms of feedback, 
particularly regarding complex tasks (Ban-
gert-Drowns et al., 1991; Collins, Carnine & 
Gersten, 1987; Krause & Stark, 2004). 

Feedback Content

Feedback information can refer to one’s 
performance in a task or refer to oneself, 
such as personal development, or a com-
bination of both. According to Kluger and 
DeNisi (1996), the effectiveness of feedback 
decreases as the feedback information be-
comes more self-orientated and through 
this, the attention of the feedback recipi-
ent moves away from task content towards 
themselves.
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Feedback Timing

A further distinction can be made based on 
the timing of feedback. The terms “immedi-
ate” and “delayed” feedback are not precise-
ly defined (Dempsey, Driscoll, & Swindell, 
1993). Immediate feedback, for example, 
can be given after each item or after finish-
ing the test, while delayed feedback can be 
given after a fixed time interval, such as a 
few seconds after finishing the test or after 
one week. According to the meta-analyses 
of Kulik and Kulik (1988), immediate feed-
back is on average slightly more effective for 
learning outcomes than delayed feedback. 
This positive effect of immediate feedback 
is stronger for simple tasks such as learning 
new words in a foreign language. When it 
comes to more complex tasks such as com-
prehending the content of a text, however, 
delayed feedback is more effective.

Feedback Accuracy

Feedback can be genuine, meaning the ac-
tual performance is fed back, or it can be 
fake, meaning a false performance is fed 
back. In cases of random feedback, which 
might be given to avoid performance levels 
confounding with feedback effects, special 
attention should be paid to accuracy so that 
the feedback can either match or mismatch 
the actual performance. Therefore, addi-
tional control variables are in order, such 
as assessing participants’ awareness of the 
(in-)accuracy (e.g., Shibata, Yamagishi, Ishii, 
& Kawato, 2009) or asking for their perfor-
mance judgements to assess their feedback 
expectation (e.g., Alloy & Abramson, 1979; 
Sedikides, Campbell, Reeder, & Elliot, 1998).

Feedback Reference Norm

When giving feedback, one can choose 
among (or also combine) the three different 
reference norms: criterial, individual and 
social reference norm (Krause, 2007). Many 
feedback studies use the criterial reference 
norm, where the content of feedback is 
orientated at the learning objective. When 
choosing the individual reference norm, 
feedback is orientated at the individual 
development in a learning domain. Using 
the social reference norm, students receive 
feedback on how good their individual per-
formance was compared to other students. 
Findings show that, when using the criterial 
or the individual reference norm, feedback 
can be accepted more easily, than when 
using the social reference norm (Kopp & 
Mandl, 2014).

Feedback Presentation Mode

Feedback can be received face-to-face 
from others, such as teachers, other stu-
dents, or researchers, or it can be received 
by non-person means, such as paper-pen-
cil-based or computer-based feedback. Fur-
ther, feedback can be presented in written, 
graphic or audible form. Findings suggest 
that, face-to-face feedback is easier to ac-
cept, because there is the possibility to re-
quest more information (Krause, 2007).

Personal Characteristics of the Feed-
back Recipient

As mentioned above, it is not only the feed-
back’s design but also the personal charac-
teristics of the feedback recipient that are 
important in order to explain the different 
effects of feedback on the learner and their 
learning outcomes. Several studies show 
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that feedback is often received sub-opti-
mally (e.g., Anderson, Kulhavy, & Andre, 
1971; Hancock, Thurman, & Hubbard, 1995; 
Jacobs, 2000; Jacoby, Troutman, Mazursky, 
& Kuss, 1984, Stark, 2001). These findings 
imply that conscious feedback reception 
is highly dependent on variables of the 
feedback recipient, like prior knowledge, 
cognitive resources, metacognitive control 
strategies, interest, motivation, feedback 
acceptance, negative emotions and per-
sonal preferences for a learning subject etc. 
Considering the large number of possible 
personal variables that can have an influ-
ence on the learner’s feedback reception, 
we will discuss only some of these variables.

Learner’s prior knowledge

The findings of Jacoby et al. (1984) show 
that students with a higher level of prior 
knowledge can implement the feedback 
more easily than students with lower levels 
of prior knowledge. Further, students with 
lower levels of prior knowledge need more 
complex forms of feedback (e.g., elaborated 
feedback), while for students with higher 
levels of prior knowledge simple forms of 
feedback (e.g., knowledge of result) are suf-
ficient (Hanna, 1976).

Learner’s motivation and feedback 
acceptance

Several studies show that in order for feed-
back to work, feedback information must 
be processed and used by the feedback 
recipient (Bangert-Drowns et al., 1991; 
Hancock, Thurman, & Hubbard, 1995). 
Bangert-Drowns and colleagues (1991), 
for example, refer to a mindful reception 
of feedback, whereby the individual con-
sciously receives the feedback. This requires 

an adequate level of motivation (Kulhavy, 
1977). Furthermore, the learner’s feedback 
acceptance is important, meaning the cred-
ibility of feedback or to what extent the 
feedback is in accordance with the learner’s 
own performance judgements or feedback 
expectations. For example, some studies 
have demonstrated that people tend to de-
value feedback, when it is worse than they 
expected (Alloy & Abramson, 1979; Sedik-
ides et al., 1998).

Considering the large number of possible 
influences on the learner’s feedback recep-
tion, we will try to assess this comprehen-
sively with the concept of educational and 
learning capital.

The Possible Role of Educational 
and Learning Capital 

Before introducing the concept of educa-
tional and learning capital, we first have to 
describe the term ‘actiotope’. Ziegler, Vialle 
and Wimmer (2013) define one’s actiotope 
as comprising the individual and the ma-
terial, social, and informational environ-
ment with which the individual interacts. 
Depending on the quality of this interplay 
between individual and environment, an 
individual delivers different performances. 
In order to attain any goal, resources are 
helpful and often necessary. In the case of 
learning goals or striving towards better 
performance levels, learning resources are 
required. Ziegler and Baker (2013) differen-
tiate between exogenous and endogenous 
learning resources, depending on where 
in an actiotope the resources are situated: 
either in the environmental component of 
an actiotope (i.e., exogenous resources, also 
termed educational capital) or in the indi-
vidual component of an actiotope (i.e., en-
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dogenous resources, also termed learning 
capital). Furthermore, Ziegler and Baker 
(2013) distinguish five different forms of ed-

ucational and five different forms of learn-
ing capital. For definitions, illustrations and 
examples of the ten capitals see Table 1.

Table 1	 Definitions, Illustrations and Sample Items of the Five Forms of Educational Capital and 	
	 the Five Forms of Learning Capital

Type of 
capital Definition Illustration Sample item

Educational capital

Economic 
educational 
capital

Economic educational capital is 
every kind of wealth, possession, 
money or valuables that can be 
invested in the initiation and 
maintenance of educational and 
learning processes. (p. 27)

Economic educational capital can 
be used as a targeted support for 
students, to pay for stimulating 
educational games, for appropriate 
tutors and mentors, or even for the 
higher public transportation fee to 
a good university in a distant area.

My family 
is willing to 
spend more 
money than 
others for 
learning.

Cultural 
educational 
capital

Cultural educational capital 
includes value systems, thinking 
patterns, models and the like, 
which can facilitate - or hinder - 
the attainment of learning and 
educational goals. (p. 27)

Are male students who want to 
become a primary school teacher 
seen in the same light as the female 
students who aspire the same 
position? What about professor 
for physics: what is the common 
gender issue about this topic in 
your country?

In my social 
environment 
learning is 
considered 
to be very 
important.

Social 
educational 
capital

Social educational capital includes 
all persons and social institutions 
that can directly or indirectly 
contribute to the success 
of learning and educational 
processes. (p. 28)

Social resources can be needed 
in order to gain access to specific 
learning environments (e.g., 
scholarships, networks) or in order 
to improve/establish learning 
conditions (e.g., supportive partner, 
supportive friends).

My friends 
and my family 
support me in 
my learning.

Infrastructural 
educational 
capital

Infrastructural educational capital 
relates to materially implemented 
possibilities for action that permit 
learning and education to take 
place. (p. 28)

Infrastructural capital implies the 
availability of libraries and learning-
medias in schools and universities, 
which can support the development 
of interests and facilitate good 
learning conditions.

I have optimal 
learning 
opportunities.

Didactic 
educational 
capital

Didactic educational capital 
means the assembled expertise 
involved in the design and 
improvement of educational and 
learning processes. (p. 29)

Didactic educational capital has 
increased over the last decades, 
due for example to better 
organised teaching techniques and 
pedagogically improved learning 
feedback. This is shown in rises in 
performance levels in all domains. 
For example if the IQ-Test wouldn’t 
be continually adjusted, then the 
average IQ would be much higher 
in the recent decades (e.g., Flynn, 
2007).

I use 
suggestions 
and tips on 
how I learn 
best.
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Learning capital

Organismic 
learning 
capital

Organismic learning capital 
consists of the physiological and 
constitutional resources of a 
person. (p. 29)

The availability of organismic 
learning capital is important not 
only for physiological activities, but 
also for cognitive activities needed 
for study achievements (Bellisle, 
2004; Gottfredson, 2004).

My very good 
physical 
condition is a 
good basis for 
my continuous 
learning.

Actional 
learning 
capital

Actional learning capital means 
the action repertoire of a person 
- the totality of actions they are 
capable of performing. (p. 30)

The current available action 
repertoire is a good predictor for 
future performance (Ziegler, 2008). 

I always know 
exactly what I 
can learn.

Telic       
learning 
capital

Telic learning capital comprises 
the totality of a person’s 
anticipated goal states that offer 
possibilities for satisfying their 
needs. (p. 30)

Telic learning capital is the 
availability of functional goals for 
the learning process, like planning 
the next learning step under good 
physical conditions (the importance 
of rest periods).

I have set 
myself the 
learning goal 
to learn more 
and more.

Episodic 
learning 
capital

Episodic learning capital concerns 
the simultaneous goal- and 
situation-relevant action patterns 
that are accessible to a person. 
(p. 31) 

If a student speaks fluently English 
as a foreign language, this does not 
imply, that this student will always 
say the “right” thing when asked 
questions by the professor in an 
English seminar.

Due to various 
experiences, 
I know how I 
can achieve 
outstanding 
success.

Attentional 
learning 
capital

Attentional learning capital 
denotes the quantitative and 
qualitative attentional resources 
that a person can apply to 
learning. (p. 31)

If students spend a lot of their 
time on leisure activities, such 
as chatting with friends then the 
quantitative attentional resources 
for learning can be diminished. The 
attentional quality can be reduced 
if students do not have a quiet 
work place for studying at home. 

I can 
concentrate 
without 
distractions on 
my learning for 
university.

Note. All definitions are quotes from Ziegler & Baker (2013); all sample items are from the QELC (Vladut et al., 
2013);

Educational and learning capital have 
already been shown to be associated with 
high performance levels and effective 
learning processes (Debatin, Hopp, Vialle, 
& Ziegler, 2015; Harder, O’Reilly, & Deba-
tin, 2018; Harder, Trottler, Vialle, & Ziegler, 
2015; Vladut, Liu, Leana-Taşcilar, Vialle, & 
Ziegler, 2013; Vladut, Vialle, & Ziegler, 2015; 
Ziegler & Baker, 2013; Ziegler, Debatin, & 
Stoeger, 2019; Ziegler & Phillipson, 2012). 
According to their positive role in an actio-
tope and in learning processes, resources 
should also help in dealing with feedback. 
Of particular interest is the case of negative 

feedback. For example, having a supportive 
environment and favorable dispositions 
should buffer the potentially crushing ef-
fect of negative feedback. A learner with a 
lot of educational and learning capital at 
their disposal should be able to maintain 
their motivation, adapt to the experience of 
failure affectively and through reorganizing 
their actions for upcoming performance 
situations; and, the learner should remain 
self-confident instead of becoming anx-
ious because they trust their endogenous 
resources as well as the environment’s sup-
port. By contrast, the lack of those resources 

Table 1 (continued)
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should make a learner susceptible to giving 
up after failure, developing anxieties, and 
so on. In the case of positive feedback, high 
levels of resources should help the learner 
to embrace their success and continue to 
perform successfully. However, this task 
should not be nearly as demanding as being 
confronted with a personal failure.

Given the width of the concept, we pos-
it that educational and learning capital 
should be a valid conceptualization of the 
moderating circumstances, which either 
lead to positive or negative outcomes after 
feedback.

Current Study and Research 
Questions

The current study investigated feedback ef-
fects on (a) cognitive, (b) metacognitive, (c) 
motivational and (d) emotional outcomes. 
As not all potential variables could be ex-
amined, we focused on (a) cognitive per-
formance after feedback, (b) coping with 
failure in two ways, namely adapting affec-
tive-motivationally to the failure and adapt-
ing one’s actions after failure. Subsequently, 
we examined (c) self-confidence and stabil-
ity/modifiability beliefs after feedback and 
(d) anxiety. We presented students with a 
piece of random feedback after a cognitive 
test they had taken one week before and 
also took into consideration their judge-
ments on their pretest performance to ac-
count for the feedback’s credibility. Finally, 
we wanted to determine the moderating 
role of educational and learning capital on 
the feedback effects as this concept cap-
tures not only characteristics of the learn-
er that are known to moderate feedback 
effects, but also the resources within their 
environment comprehensively.

Our research questions were threefold. 
As the effects of feedback depend on mul-
tiple moderating variables, feedback does 
not necessarily lead to an improvement 
of performance or change motivation and 
emotion in a desired direction. Therefore, 
the first aim of our study was to analyze 
whether different feedback leads to differ-
ent reactions in cognitive, metacognitive, 
motivational and emotional outcomes. In 
general, we assumed that the more nega-
tive the feedback experience (negative feed-
back combined with matching performance 
judgements), the more negative would be 
the effects on the outcome variables.

Second, given that resources are indis-
pensable to learning processes we expected 
to find positive effects of high educational 
and learning capital on the outcome vari-
ables in general, while low capital should 
yield negative effects.

Third, assuming that resources play a ma-
jor role in dealing with negative feedback 
compared to the much easier situation of 
accepting positive feedback, we wanted 
to investigate whether educational and 
learning capital moderate the effects of 
feedback on the cognitive, metacognitive, 
motivational, and emotional outcomes. We 
expected to find interaction effects stating 
that high educational and learning capital 
buffer the effects of negative feedback while 
in the case of positive feedback it should not 
appear that important.

Method

Study Design and Procedure

Our study design was an experimental field 
study with two measurement points and 
randomized assignment of participants to 
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one of three feedback conditions. At the 
first time of assessment, the participants 
(N  =  140) were requested to provide some 
personal data and they completed a ques-
tionnaire on educational and learning cap-
ital. Finally, they took an abbreviated test 
of cognitive performance and gave their 
judgement on the test performance. One 
week later, at the second time of assess-
ment, participants randomly received one 
type of feedback on their performance in 
the cognitive performance test, assigning 
them either to the upper third (N = 46), mid-
dle third (N = 51), or lower third (N = 43) of 
the participating group. Then the students 
were requested to complete questionnaire 
scales on self-confidence, coping with fail-
ure, anxiety, and implicit personality theo-
ries. Finally, the students took another cog-
nitive performance test.

In our study we wanted to reach as many 
students as possible during the online se-
mester due to the COVID-19 pandemic. Fur-
ther, we wanted to eliminate person-based 
bias when giving feedback (e.g., uncon-
scious non-verbal signals of the feedback 
giver). Thus, we chose computer-based data 
collection in the environment of an online 
lecture and a computer-based written pre-
sentation mode of the feedback.

Regarding feedback form, we chose the 
feedback form ‘knowledge of results’, be-
cause we wanted it to contain the mini-
mum of information, in order to see how 
this minimal information affects the chosen 
variables. Regarding feedback accuracy, our 
given feedback was randomized, meaning 
the feedback could have been genuine (pos-
itive, mediocre or negative) or it could have 
been fake (positive, mediocre or negative). 
To control accuracy, we assessed students’ 
judgements of their performance in the pre-
test (coded exactly as the feedback). Regard-

ing the feedback reference norm, we chose 
the social reference norm, meaning the stu-
dents received feedback on how good their 
individual performance was compared to 
other students. This could be seen more like 
an achievement situation, where anxious 
feelings following the feedback could arise.

Sample

Our sample consisted of N = 140 university 
students in teacher training, 26 male and 
112 female, ranging from 19 to 38 years of 
age (M = 22.09, SD = 3.29) and 1 to 10 semes-
ters of study. Most of them were in the first 
half of their studies (50.7 % in 2nd semester, 
38.6  % in 4th semester). The mean grade of 
the students was calculated based on the 
last three grades that they had received 
in their studies (M  =  2.38, SD  =  0.57). This 
placed them in the upper-middle segment 
of the performance spectrum (the German 
grading system ranges from 1 excellent to 
6 insufficient). Participants were recruited 
over a mandatory psychology lecture and 
gave their informed consent before partic-
ipating in the study.

Measures

The measures taken comprised several 
questionnaire scales and two cognitive per-
formance measures, namely intelligence 
tests. Questionnaire scales phrased for the 
school setting were adapted to the univer-
sity context.

Educational and Learning Capital

Educational and learning capital was mea-
sured with the QELC (Questionnaire of Ed-
ucational and Learning Capital; Vladut et 
al., 2013), which consists of ten subscales 
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measuring the ten forms of educational and 
learning capital with five items each. An ex-
ample item would be “I have optimal learn-
ing opportunities” (infrastructural learning 
capital). Answers were given on a six-point 
Likert-scale ranging from 1 I disagree com-
pletely to 6 I agree completely. We used the 
comprehensive scales of educational and 
learning capital, each consisting of the 
mean value over the five subscales, which 
yielded acceptable reliabilities of Cron-
bach’s α = .68 for educational capital and of 
α = .86 for learning capital.

Self-Confidence

We used the scale “Confidence in one’s 
own competence” developed by Dweck and 
Henderson (1988), later adapted by Ziegler 
and Stoeger (2010). The scale consists of 
four bipolar items presenting two opposite 
statements. One corresponds to a negative 
self-evaluation (e.g., “I am not sure that I 
am good enough to be successful in in my 
university-studies”) and the other pole cor-
responds to a positive self-evaluation (e.g., 
“I am sure that I am good enough to be 
successful in my university-studies”). Par-
ticipants answered on the aforementioned 
six-point Likert-scale. Reliability of the 
self-confidence scale was satisfactory with 
α = .81.

Coping with Failure

Dresel et al. (2013) developed two scales 
that measure the degree to which a per-
son copes adaptively with failure or errors. 
Two types of reactions on errors are distin-
guished: the affective-motivational adaptivi-
ty of error reactions (e.g., “If I get the answer 
wrong, it spoils my good mood for the entire 
seminar session“) and their action adaptivi-

ty (e.g., “When I’ve made a mistake, I aim to 
improve myself ”). Each subscale comprises 
seven items and uses the aforementioned 
six-point Likert scale answering format. 
Reliability of the subscale affective-moti-
vational adaptivity was α =  .86, and for the 
subscale action adaptivity the reliability 
was α = .83.

Anxiety

In order to assess anxiety, a six-item scale 
published by Ziegler, Dresel, Schober, and 
Stoeger (2005) was applied. A sample item 
reads “When I think of my university stud-
ies, I am afraid to get a bad mark“. Answers 
were again given on the six-point Likert-
scale with a higher scale value indicating 
a higher anxiety level. The reliability of the 
anxiety scale was good with α = .79.

Stability/Modifiability Beliefs

Dweck (e.g., 1999, 2006) proposed two differ-
ent implicit personality theories, the fixed 
mindset assuming abilities are stable and 
the growth mindset assuming abilities can 
change. Ziegler and Stoeger (2010) refined 
the concept differentiating it further into 
stability beliefs regarding existing abilities 
and modifiability beliefs regarding ability 
deficits. They were measured with two sub-
scales of six items each (Ziegler & Stoeger, 
2010). A sample item for stability beliefs 
reads “After I have learned something, I 
don’t forget how to apply it”. A sample item 
for modifiability beliefs is “I can improve my 
skills”. Answers were again given on the six-
point Likert-scale. The reliability of the sub-
scale stability beliefs was α = .87, and for the 
subscale modifiability beliefs the reliability 
was α = .80.
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Performance

On the first measurement point, we assessed 
performance with a selection of 16 matrices 
from the RAVEM APM (Kratzmeier, 1980), 
which measure fluid intelligence. Due to 
shortening of the test (we used a selection of 
16 out of the 36 matrices), no IQ scores were 
calculated; instead, we used raw-scores. The 
reliability was low with α = .60.

On the second measurement point, we 
assessed performance with the BEFKI GK-C 
(Schipolowski, Wilhelm, & Schroeders, 
2013), a test of crystalline intelligence or 
general knowledge. It consists of 12 mul-
tiple-choice items (one answer out of four 
options is correct) drawn from different 
domains, e.g., medicine, religion and his-
tory. Reliability of the test was lower than 
expected at α = .52. We assume this was be-
cause each of the 12 questions was from a 
different knowledge domain.

Nevertheless, this is not highly problem-
atic, neither for the measurement of the 
fluid intelligence nor for the measurement 
of the crystalline intelligence, because the 
measure of intelligence was not the objec-
tive of our current study. Hence, most scales 
that we used for the study showed accept-
able reliabilities.

Data Analysis

To test the effects of feedback and judge-
ments separately and combined (inter-
action effect) as well as the influence of 
educational and learning capital and its 
moderating effects on feedback and judge-
ment, hierarchical regression analyses were 
performed with interaction terms consist-
ing of the product term of the predictor and 
the moderator (see e.g., Cohen, Cohen, West, 
& Aiken, 2003). All models were performed 

by entering predictors step by step, always 
testing the new model against the previous 
version with fewer predictors (change in R2). 
In a first step, the main effects of feedback 
and judgement were tested. Second, their 
interaction term was added (model 2). Both 
models served to evaluate our first research 
question. In model 3 educational and learn-
ing capital was entered into the equation to 
show its main effect (second research ques-
tion). Finally, the interaction terms of edu-
cational and learning capital with feedback 
and judgement respectively were added 
in model 4, testing the moderating effects 
stated in research question number three. 
To obtain appropriate beta weights for the 
interaction terms, all variables were z-stan-
dardized beforehand and the interaction 
terms (cross products) were calculated with 
z-standardized values instead of using the 
z-standardized raw-variable product term 
(Cohen et al., 2003; LeBreton, Tonidandel, 
& Krasikova, 2013). All regression analyses 
were performed with SPSS 25 (IBM, 2017).

Moderator analysis demands hierarchi-
cally well-formulated models (Cohen et al., 
2003; Hayes, 2018; Jaccard & Turrisi, 2003), 
i.e., all factors of a lower hierarchy order 
(the main effects) must be included when 
a higher order predictor (the interaction 
term) is to be analyzed. This demand can 
lead to collinearity among predictors which 
also happened in our analyses. Therefore, 
beta weights in regression analyses includ-
ing interaction terms cannot be interpreted 
reliably and we will evaluate the signifi-
cance of an additional predictor only by the 
produced change in R2.

Unfortunately, beta weights represent the 
effect sizes and thereby are of great impor-
tance to interpret results (LeBreton, Hargis, 
Griepentrog, Oswald, & Ployhart, 2007). 
They allow for within model comparisons of 
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predictors’ influence on the criterion, while 
the approach of interpreting changes in R2 
only allows for between model compari-
sons (LeBreton, Tonidandel, & Krasikova, 
2013). Hence, to gain more insight into each 
predictor’s true contribution to the total of 
explained variance, we also performed rela-
tive weight analyses (RWA; Johnson & LeB-
reton, 2004; Tonidandel & LeBreton, 2011). 
The relative weight (RW) refers to a predic-
tor’s true importance in explaining vari-
ance, i.e., taking into account shared vari-
ance between collinear predictors instead 
of neglecting those variance portions and 
thereby biasing the beta weights. To do so, 
RWA creates new orthogonal variables that 
are maximally related to the original pre-
dictors. Then, the dependent variable is re-
gressed on the orthogonal variables to save 
their standardized regression coefficients. 
Next, the original predictors are regressed 
on the orthogonal variables to obtain the 
standardized regression weights. Last, the 
procedure multiplies each squared weight 
with each squared coefficient. The sum of all 
products an original predictor is involved in 
represents its RW and all RWs sum up to the 
total of explained variance (R2). RWAs were 
carried out with the RWA-Web Tool (Toni-
dandel & LeBreton, 2015) which provides R 
Code (R Core Team, 2020). RWAs were run 
for each criterion on the regression model 4 
including all predictors of interest to com-
pare their relative contribution to the total 
explained variance. RWs were tested for 
significance using bias corrected and accel-
erated 95 % confidence intervals (equals an 
alpha error of 5 %) and 10,000 replications 
bootstrapping. In order to analyze interac-
tion effects with RWA, LeBreton, Tonidan-
del and Krasikova (2013) recommend using 
residualized interaction terms, i.e., regress-
ing the criterion on the predictors involved 

in the interaction effect (the main or lower 
order effects) and saving the residuals which 
represent the “clean” interaction effect. 
These residualized interaction terms rep-
resent only the higher order effect indepen-
dent of the lower order effects (dependency 
represents an interpretation and collineari-
ty problem in regular analyses techniques), 
allowing for easy interpretation and direct 
comparison with other effects.

Results

Descriptive Statistics and Correlations

Table 2 provides descriptive statistics for all 
scales as well as their bivariate correlations. 
Feedback and performance judgements 
were coded 0, 1, 2 for lower, middle and up-
per third of the sample respectively. Feed-
back was distributed about evenly across 
the sample as reported above (M  =  1.02, 
SD  =  0.80). Students judged their perfor-
mance slightly lower and with less vari-
ance than the random feedback suggested 
(M = 0.95, SD = 0.60). The performance mea-
sures showed expected means: The mean 
pretest score was 11.22 points out of 16 
(70  % correct) and for the posttest scores 
8.20 points out of 12 (68 % correct). All oth-
er scales could range from 1 to 6 and most 
of them showed medium scores and normal 
standard deviations (anxiety scores were 
below, self-confidence, action adaptivity 
after failure and modifiability beliefs were 
above the scale center).

Correlations between all variables 
showed two unexpected findings. Feedback 
did not correlate with other variables while 
judgements did. Hence, the effects of ran-
dom feedback alone seem to be weak, which 
supports the idea of additionally consider-



253Moderating Effects of Educational and Learning Capital

ing judgements to account for (in-)con-
gruence or credibility effects. Second, the 
pre- and posttest performances did not cor-
relate with other variables, which is surpris-
ing and will be discussed later. Aside from 

that, all variables correlated significantly in 
the expected direction with the exception of 
the non-significant relation between stabili-
ty beliefs and anxiety (r = −.15).
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Effects of Feedback and Performance 
Judgement

Models 1 and 2 tested the influence of feed-
back and performance judgements. As can 
be seen in table 3, feedback did not show 
any significant effects on response variables 
while students’ judgements influenced their 
self-confidence and action adaptivity after 
failure, meaning higher judgements came 
with higher self-confidence and higher ac-
tion adaptivity after failure.

The interaction term feedback x judge-
ment raised the R2 in models 2 slightly for 
action adaptivity (ΔR2  =  .025, p  <  .10) and 
significantly for affective-motivational 
adaptivity after failure (ΔR2 =  .057, p <  .01). 
Figures 1 and 2 visualize the effects. For 
affective-motivational adaptivity we find a 
congruence effect, meaning that the high-
est adaptivity scores coincide with match-
ing judgements and feedback. For medio-

cre judgements the differences appear to 
be very small, so all sorts of feedback seem 
to be easily acceptable, whereas high and 
low judgements combined with incongru-
ent feedback lead to lower affective-moti-
vational adaptivity. For action adaptivity 
( figure 2) we find the same pattern but less 
pronounced (as expected by the margin-
ally significant effect). Hence, congruence 
played a role for adapting after failure but 
not for other outcomes. 

Direct Effects of Educational and 
Learning Capital

Models 3 (see table 3) added educational 
and learning capital as a predictor to the 
regressions. We find significant gains in ex-
plained variance compared to model 2 with-
out this predictor for all variables, except 
the posttest which remained unaffected by 
educational and learning capital. The signif-

Figure 1	 Interaction of feedback and performance judgement on students’ affective-
	 motivational adaptivity after failure.
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icant changes in explained variance range 
from ΔR2  =  .027 for affective-motivational 
adaptivity after failure up to ΔR2 = .123 and 
ΔR2  =  .125 for self-confidence and action 
adaptivity after failure. Relying on the signs 
of the beta weights these effects are all pos-
itive, i.e., higher capital coming with more 
favorable motivational and affective re-
sponses (also less anxiety, the negative sign 
here refers to the desired association).

Moderating Effects of Educational 
and Learning Capital

A moderating effect of educational and 
learning capital was found for anxiety and 
stability beliefs (ΔR2  =  .052, p  <  .05 and 
ΔR2 = .068, p < .01). In the case of anxiety this 
is based on the interaction of educational 
and learning capital and judgement with 
a RW =  .052 (equals the ΔR2), in the case of 
stability beliefs on the other hand, the inter-

action of educational and learning capital 
with feedback contributes RW = .050 to the 
R2.

In both cases, figures 3 and 4 indicate that 
the effect stems from students with low edu-
cational and learning capital. For anxiety ( fig-
ure 3), only these students show different anx-
iety levels depending on their performance 
judgements. Thinking they have done well in 
the pretest led to more anxiety than judging 
their pretest performance as mediocre and 
they seemed to experience even less anxiety 
when having judged their performance as 
low. Hence, the higher their judgements, the 
higher their anxiety when they possessed low 
educational and learning capital.

For stability beliefs among students 
with low educational and learning capital, 
figure 4 indicates that more negative feed-
back led to lower stability beliefs, i.e., these 
students lost some faith in the stability of 
their competence after one piece of nega-

Figure 2 	 Interaction of feedback and performance judgement on students’ action adaptivity 	
	 after failure.
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tive feedback. For mediocre feedback the 
effect seems to be less pronounced and for 
positive feedback the students with low ed-
ucational and learning capital seem to react 
similarly to their peers with higher educa-
tional and learning capital.

Seeing the Whole Picture: Compa-
ring Effect Sizes of Predictors

Summarizing these results, we found scat-
tered effects of feedback and judgements: 
main effects in two out of seven outcome 
variables (i.e., self-confidence and action 
adaptivity after failure), and interaction or 
congruence effects in two outcomes (ac-
tion and affective-motivational adaptivity 
after failure). Main effects of educational 
and learning capital emerged in all out-
come variables except the posttest and 
interaction or moderating effects of edu-
cational and learning capital on the effect 

of feedback/judgement emerged again in 
two of the outcomes (anxiety and stability 
beliefs). These seemingly inconsistent find-
ings based on significant gains in R2 should 
be viewed in the context of all predictors 
and their true effect sizes to see the whole 
picture. The RWAs performed on the com-
plete regression models (model 4) provide 
us with each predictors’ true importance for 
the total explained variance (see table 3).

First and foremost, for all but one out-
come the total R2 reached significance, 
ranging between 11.0  % (affective-motiva-
tional adaptivity after failure) and 21.4  % 
(self-confidence and action adaptivity after 
failure). The posttest score could not be pre-
dicted solidly (R2 = 1.2 %).

Taking a look at the rescaled relative 
weights (RS-RWs) of the predictable out-
comes we can identify two patterns: out-
comes that heavily depend on educational 
and learning capital and outcomes that de-

Figure 3 	 Interaction effect of educational and learning capital (ELC) and students‘ performance 	
	 judgement on anxiety (to ensure the figure’s readability ELC was classified into tertiles 	
	 only for this visualization).
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pend on several predictors, very often the 
interaction terms.

Self-confidence, action adaptivity after 
failure and modifiability beliefs depended 
strongly on educational and learning capi-
tal, which explained 60.8 % to 72.5 % of the 
respective total R2. For Self-confidence the 
second best predictor was judgment (RS-
RW = 17.3 %); for action adaptivity after fail-
ure, judgement and the congruence of judge-
ment and feedback contributed 10.4  % and 
8.0 % to the total R2;  and for modifiability be-
liefs the interaction of educational and learn-
ing capital with judgment (RS-RW = 20.0 %) 
and judgement alone (RS-RW = 10.7 %) con-
tributed considerably to the total R2.

The other three predictable outcomes 
did not show a clear main predictor. Affec-
tive-motivational adaptivity after failure 
was largely explained by the congruence of 
feedback and judgement (RS-RW = 40.5 %), 
by educational and learning capital (RS-

RW = 27.0 %) and also by the interaction of 
educational and learning capital and judg-
ment (RS-RW = 22.5 %).

Anxiety depended on two predictors 
equally, namely the interaction of edu-
cational and learning capital and judg-
ment with RS-RW  =  45.0  % and the edu-
cational and learning capital itself with 
RS-RW = 43.0 %.

Last, stability beliefs depended on almost 
all available predictors (only feedback fell 
behind the other predictors’ contribution). 
Two predictors were more pronounced 
(interaction of educational and learning 
capital and feedback, RS-RW = 40.4 %, and 
educational and learning capital itself, 
RS-RW  =  33.4  %), while the congruence of 
feedback and judgment (RS-RW  =  10.1  %), 
the interaction of educational and learning 
capital and judgement (RS-RW = 7.7 %), and 
judgment (RS-RW = 6.8 %) contributed sim-
ilar smaller amounts of explained variance.

Figure 4 	 Interaction effect of educational and learning capital (ELC) and feedback on students‘ 	
	 stability beliefs (to ensure the figure’s readability ELC was classified into tertiles only 	
	 for this visualization).
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Discussion

This study investigated (a) the effects of ran-
dom performance feedback and the learn-
ers’ judgement of their performance on 
cognitive, metacognitive, motivational and 
emotional outcomes as well as (b) the sup-
posedly positive effect of having educational 
and learning capital at one’s disposal. In ad-
dition, we analyzed whether (c) educational 
and learning capital moderates the feed-
back and judgement effects, assuming that 
disposing over educational and learning 
capital would buffer negative consequences 
after experiences of failure (receiving nega-
tive feedback). We found that feedback and 
judgements had rather weak effects where-
as educational and learning capital directly 
affected most responses. A moderating ef-
fect of educational and learning capital was 
found for some responses but not for all.

Overall, it is encouraging that almost all 
outcomes could be well predicted by feed-
back, judgements, educational and learn-
ing capital and their interaction effects 
bespeaking the selection of predictors, 
especially the validity of educational and 
learning capital. However, the combina-
tions of relevant predictors also introduced 
new questions. We will discuss each re-
search question in detail in the following.

Effects of Feedback and Performance 
Judgements

Our first research question treated the ef-
fects of feedback in general and, to account 
for the credibility of our random feedback, 
the effect of students’ performance judge-
ments and how they matched the received 
random feedback (interaction effect).

Surprisingly, we found no effects of feed-
back alone on any outcome. This can mean 

either that students were aware of the feed-
back but not affected by it or – more likely – 
that students did not effectively receive the 
feedback. Due to the available possibilities 
(online lectures during the COVID-19 pan-
demic), our study setting was not perfect in 
terms of guaranteeing feedback reception. 
In order for feedback to work, the learner 
must process the feedback information. We 
used computer-based feedback which we 
assume requires a higher motivation of the 
recipient to think about it intensively than a 
person-based feedback does (Krause, 2007). 
It was also delayed by one week while some 
studies indicate that immediate feedback 
works better (Bangert-Drowns et al., 1991; 
Kulik & Kulik, 1988). Furthermore, we only 
gave feedback based on the social refer-
ence norm (e.g., “Your answers place your 
performance in the upper third of the per-
formance spectrum of this student group”). 
More performance information like adding 
the percentage or total number of correct 
solutions (criterial norm) or giving elabora-
tive information might have lent more rele-
vance to the feedback (Collins, Carnine, & 
Gersten, 1987; Kluger & DeNisi, 1996; Kopp 
& Mandl, 2014).

Performance judgements on the oth-
er hand displayed two effects, namely on 
self-confidence and action adaptivity af-
ter failure. Judging their own performance 
positively made students more self-confi-
dent, which concurs with theories and find-
ings on the development of the academic 
self-concept through personal experience 
(Marsh & Shavelson, 1985; Shavelson, Hub-
ner, & Stanton, 1976). They also estimated 
their action adaptivity after failure more 
positively after having a positive perfor-
mance experience. Possibly, experiencing 
success made them optimistic dealing with 
future learning situations.
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We did not explicitly expect direct judge-
ment effects as we were mostly interested 
in the interaction effect of feedback and 
performance judgements representing the 
congruence between both, i.e., the credibil-
ity of the feedback. This credibility aspect 
showed effects on both coping with failure 
measures: one clear effect for affective-mo-
tivational adaptivity after failure (explain-
ing 40.5  % of the total R2 in the RWA) and 
a marginally significant effect for action 
adaptivity after failure. Congruent nega-
tive and positive feedback led to better af-
fective-motivational adaptivity. For action 
adaptivity the effect seemed present only 
for congruent positive feedback. Obviously, 
credible feedback, even when negative, can 
enhance coping with failure. The question 
remains, why none of the other outcomes 
depended on the credibility of feedback. For 
example, Shibata et al. (2009) demonstrated 
that in the case of perceptual learning even 
fake feedback modulated learning ( fake vs. 
genuine feedback condition). Here only a 
few students questioned the credibility of 
feedback (17 out of 84), and only five out of 
the 17 students were aware of the discrep-
ancy between the received and their expect-
ed feedback ( free report), but two of these 
five students were in the genuine feedback 
condition. Hence, participants seem to be 
rather unreliable when it comes to judge the 
accuracy of feedback which might explain 
the lack of effects on other responses in our 
study. However, a look at existing evidence 
shows that the credibility of feedback is 
rarely considered and more research could 
shed light on these effects.

Effects of Educational and Learning 
Capital on Feedback Responses

Our second research question treated the 
direct effects of having educational and 
learning capital at one’s disposal. Our anal-
yses confirmed the close relatedness of edu-
cational and learning capital with reactions 
in a learning process (e.g., Vladut et al., 
2013; Vladut, Vialle, & Ziegler, 2015; Ziegler, 
Chandler, Vialle, & Stoeger, 2017; Ziegler, 
Debatin, & Stoeger, 2019). In all cases, the 
effect of educational and learning capital 
was positive, hence leading to desirable 
metacognitive, motivational, and affective 
responses (cognitive performance was not 
predictable by any predictors, see below).

This expected direct effect of educa-
tional and learning capital was especially 
pronounced in three outcomes. It predom-
inantly predicted self-confidence, modifi-
ability beliefs and action adaptivity after 
failure, contributing more than 60  % to 
the total explained variance. This is large-
ly in line with the findings of Vladut, Vial-
le and Ziegler (2016) where educational 
and learning capital explained 9 to 34 % of 
the variances of self-confidence, stability/
modifiability beliefs and coping with failure 
(combined scale of affective-motivational 
adaptivity and action adaptivity after fail-
ure). If we look at a failed learning process 
those three variables can be regarded as key 
elements to deal with failure: trusting their 
abilities helps learners to continue their 
efforts, modifiability beliefs also favor tak-
ing action to eliminate deficits and actually 
adapt their actions after failure to ensure 
more successful learning in the future (cf. 
Dweck, 1999). Educational and learning 
capital thus could be viewed as a booster of 
key elements for successful learning careers 
which inevitably will provide experiences of 
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failure at some point. At the same time, it 
means that educational and learning cap-
ital would not be that important for the 
emotional aspects of adapting after failure 
and anxiety in the learning context as well 
as for stability beliefs, which is harder to ex-
plain. As this is all speculation, future stud-
ies need to shed light on the explanation 
behind this finding.

Finally, the only outcome that could not 
be predicted by any predictor was cognitive 
performance in the posttest (R2 = 1.2 %). As 
we already noticed in table 2 it did not cor-
relate with any other variable which points 
to a problem with the test itself. It was a test 
on crystalline intelligence (BEFKI GC-K, 
Schipolowski, Wilhelm, & Schroeders, 2013) 
comprising questions on general knowledge 
in very diverse domains. According to the 
test manual, the BEFKI GC-K has been de-
veloped in order to economically measure 
crystalline intelligence. It correlates for ex-
ample with self-reported knowledge (r = .52) 
and it is reliable (α = .81; Schipolowski, Wil-
helm, & Schroeders, 2013). Unfortunately, 
this has not been the case in our study. May-
be students mainly aged 19 to 25 no longer 
deem these areas of knowledge relevant 
(sample item: “Families- and inheritance 
law are a subject matter of the a) Civil Code, 
b) Social Security Code, c) Basic Law, or d) 
Community Code”), or participants were 
no longer motivated to engage in this last 
assessment after having filled out the ques-
tionnaires beforehand.

Moderating Effects of Educational 
and Learning Capital

Our third research question was concerned 
with educational and learning capital as a 
moderator to the effects of feedback, espe-
cially in the case of (credible) negative feed-

back. We expected high educational and 
learning capital to buffer negative conse-
quences of a failure experience. Conversely, 
low educational and learning capital should 
result in more detrimental consequences 
for the learner.

Indeed, we found two moderating effects 
pointing in this direction as they both orig-
inated from students with low educational 
and learning capital and showed negative 
consequences in terms of higher anxiety 
and lower stability beliefs. The first one was 
an interaction of educational and learning 
capital and judgements, suggesting that the 
higher the judgements, the higher students’ 
anxiety when they possessed low educa-
tional and learning capital. Judging their 
performance as very good might lead to 
high expectations for future performance. 
At the same time, those students know that 
they possessed low educational and learn-
ing capital which might make them anxious 
to fail. Similar lines of thinking and feeling 
are known from students who identify a 
learning situation as threatening for their 
self-concept and self-esteem, and thereby 
experience high levels of anxiety. In con-
sequence, these students are less likely to 
learn (Weiss, 2000). Getting hopes up by a 
positive self-judgement might exactly trig-
ger this process. On the other hand, as soon 
as educational and learning capital was at a 
medium to high level, the detrimental effect 
disappeared or was indeed buffered.

The second moderating effect found, was 
educational and learning capital influenc-
ing how feedback affects stability beliefs. 
In particular, negative feedback in combi-
nation with low educational and learning 
capital led to lower stability beliefs. These 
students’ beliefs in the stability of their 
competence seemed to be more fragile in 
the face of failure due to their unfavorable 
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levels of resources. If we replace ‘resources’ 
with examples subsumed under the con-
cept of educational and learning capital this 
finding is not surprising. For example, the 
presence of social support is an important 
factor associated with student success (e.g., 
Dao, Lee, & Chang, 2007; Laurence, Wil-
liams, & Eiland, 2009). Again, having more 
educational and learning capital made the 
unfavorable consequences disappear, as we 
expected.

Hence, the question that remains is why 
we did not find moderating effects on oth-
er outcome variables. For example, why is 
their self-confidence not shaken while sta-
bility beliefs appear fragile? Why is their 
coping with failure unaffected by the mod-
erator? Given the data we have at hand, 
the only explanation we can provide is that 
negative consequences seem to occur under 
extreme circumstances, i.e., when negative 
feedback or high hopes (judgments) coin-
cide with low educational and learning cap-
ital; in the middle to positive spectrum of 
student characteristics we did not observe 
detrimental effects. As combinations of 
extreme conditions constitute only a small 
part of the sample, our study design might 
be unable to reveal the interaction effects. 
Instead, one would need to investigate only 
students with low educational capital or 
confront participants with only negative 
feedback, and so on.

Limitations and Outlook

One limitation of the current study is the 
lack of detectable feedback effects. We dis-
cussed possible reasons and suggest that fu-
ture studies carefully select their feedback 
design to enhance its effect on students (e.g., 
person-based delivery, ensuring processing, 
not random feedback). Additionally, it is 

advisable to check students’ awareness of 
feedback (in-)accuracy (e.g., Shibata et al., 
2009) in case of working with random feed-
back. We assessed students’ judgements, 
contrasted them with the random feedback 
received and assumed from the congruence 
or incongruence that students believed the 
feedback or may have found it incredible. 
In fact, we do not know if students believed 
or disbelieved incongruent feedback or 
even were aware of the possible inaccura-
cy. Therefore, it would be useful to control 
whether participants notice discrepancies 
between their expected and received feed-
back.

A second implication for future studies 
arises from the questions emerging from 
this study. We partly confirmed our mod-
erating hypothesis but cannot tell for sure 
why other variables did not display the ex-
pected effects. It might help to expose in-
teraction effects under extreme conditions 
by investigating participants with extreme 
characteristics (underprivileged learning 
environments, learning disorders, etc.) or 
creating extreme conditions through the 
study design (cf. negative feedback experi-
ments by Mueller and Dweck, 1998).

In a similar vein, we can only speculate 
why the credibility of feedback only prove 
relevant for coping with failure and why 
educational and learning capital predom-
inantly predicted three outcomes, while 
three other outcomes showed quite differ-
ent patterns of predictor relevancy. As our 
combination of predictors was not used 
before on these outcomes we cannot draw 
any inferences from these findings but need 
clarification from further research.
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