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Abstract

The expert performance theory by Ericsson et al. which maintains that deliberate
practice can account for most of the variance in expertise studies is often posed as a
strong scientific framework for research on giftedness. The current study explored
relationships between performance, deliberate practice and mindset beliefs about
intelligence and ability in chess play. Data were gathered through questionnaire survey
from a sample of 21| participants at a chess tournament. Results indicate that those with a
growth mindset for chess ability had longer serious study sessions and those with an
intelligence growth mindset participated in more serious competitions. In light of this,
educators should consider that a student’s performance in their academic setting may be
affected by a mindset category that they have not yet considered and in different ways.
This could include, for example, ‘mathematics’ or ‘examination performance’ mindsets,
among others.

Corresponding author:
David Tenemaza Kramaley, University of Bristol, 16 Padstow Road, Swindon SN2 2EG, UK.
Email: davidkramaley@gmail.com


https://orcid.org/0000-0001-9234-7033
https://orcid.org/0000-0001-9234-7033
mailto:davidkramaley@gmail.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/0261429419864272
http://journals.sagepub.com/home/gei
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0261429419864272&domain=pdf&date_stamp=2019-07-18

4 Gifted Education International 36(1)

Keywords
Mindset, ability, chess, implicit theories, deliberate practice

Introduction

This article reports the outcomes of an investigation into whether there are relationships
between deliberate practice and mindset beliefs among chess players and their perfor-
mance. Chess is deemed to be a particularly apt vehicle for investigating relationships
between ability, practice and performance for, as Marjoram (1987) points out, the game
can be particularly interesting and helpful for able children. He adds, ‘chess, more than
many activities, is a battle with oneself. One is not only fighting one’s opponent but
urging oneself to avoid mistakes, spot all possibilities, optimise one’s talent and marshall
as many creative and enterprising attacks as possible’ (p. 51). For Marjoram (1987), the
most challenging parts of any taught subject involve problem posing and problem-
solving activities of this kind. In addition, in the case of chess, our understanding of
expertise is very clear for objective measures of expert performance have been devel-
oped and there is a clear definition of who is an expert (Charness, 1992). Indeed, Chase
and Simon’s (1973) explanations of the cognitive processes in chess eventually led to the
recognition of the pivotal importance of practice to attain expertise. Ericsson (2013)
maintains that deliberate practice, or practice with total concentration where feedback is
immediately available, as well as the existence of opportunities to make small improve-
ments to achieve goals, can account for the most important part of the variance in
expertise studies. However, there are indeed domains where the view in favour of nature
over practice still prevails. For example, Hartston and Wason (1983) argued that it is
evident that despite long hours of practice, some individuals simply can’t reach exper-
tise in chess. Today, this view can still be encountered while casually talking to chess
players and more importantly among modern expertise researchers like Howard
(2011). In Howard’s opinion, the balance has swung too far nurture’s way. It is because
of the unsettled, ongoing debate that researchers have called for other factors to be
studied alongside deliberate practice so as to account for more of the variance in the
explanations achieved (Hambrick et al., 2014). However, the debate of nature versus
nurture in expertise is unlikely to end soon. Fortunately, regardless of which is the
‘accepted’ approach, researchers have noticed that simply believing in either one can
lead to different behaviours. Dweck and Leggett (1988) theorized that people can be
divided into two groups. Some, those with a fixed mindset, believe that intelligence is
innate and people are born with a predetermined fixed quantity. These people are said
to hold an entity theory of intelligence. The others believe that intelligence is some-
thing you can acquire more of through effort, it is malleable. This group of people hold
an incremental theory of intelligence or growth mindset. Together, entity and incre-
mental theories make up the implicit theories of intelligence, denominated ‘implicit’
because the holders of these beliefs may not be aware of them (Yeager and Dweck,
2012). Molden and Dweck (2006) emphasize these theories’ potential in supporting
learning, which is perhaps why having a growth mindset has become a popular mantra
for schools today.
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This study aims to answer the above call of Hambrick et al. (2014) by exploring these
implicit theories or mindsets alongside deliberate practice to see whether they can help
account for some of the unexplained variances of individual differences in expertise. The
research question is therefore:

What relationships exist between or among chess players’ holding of fixed or growth
mindsets of intelligence, fixed or growth mindsets of chess ability, deliberate practice
and chess performance?

Literature review
Expertise and expert performance

Many different explanations of human giftedness or attainment of expertise have been
offered throughout the ages, ranging from divine intervention to individual differences in
innate talent (Ericsson et al., 1993). However, in the case of chess ability, Simon and
Chase (1973) showed that chess experts were able to remember and reconstruct familiar
chess positions better than novices, but their performance was equal when reconstructing
random positions. Simon and Chase (1973) confirmed this was due to chunking (Miller,
1956) with experts having a large knowledge base of chess chunks which facilitates
better performance and estimated that top experts in chess spend up to 50,000 hours in
deliberate practice accumulating chunks. Their theory has been through many adapta-
tions (Rikers and Paas, 2005), but the refinements proposed by Ericsson et al. (1993) are
of particular interest to this study.

Ericsson et al. (1993) recognized the importance of chunks which Simon and Chase
(1973) claimed could be obtained via practice and, comparing expert musicians with
amateurs, showed how the experts engaged in different kinds of practice activities and
more frequently. They found that serious study alone or ‘deliberate practice’ was the
most beneficial activity, requiring significant amounts of effort and concentration. Their
findings became the groundwork for the deliberate practice theoretical framework which
is also known as the expert-performance framework (Ericsson et al., 2007).

Since its establishment in the area of music, this framework has been used time and
time again, and its importance, and predictive power has been demonstrated in many
areas. For instance, chess (Charness et al., 2005; de Bruin et al., 2008), Gaelic football
(Coughlan et al., 2014), martial arts (Hodge and Deakin, 1998), athletics (Hodges et al.,
2004) and Scrabble (Tuffiash et al., 2007).

While the expert-performance framework remains one of the best ways to understand
expertise, expert performance and giftedness, it omits the key role of motivation in
underpinning deliberate practice. This project aims to remedy that by taking into account
Dweck’s work in the psychology of motivation thus answering the call of Kaufman
(2014), who believes that theories of motivation could offer important advances to the
expert performance framework.

Implicit theories and motivation

Dweck (1986) built on previous socio-cognitive research on motivation to describe a
motivational framework known as the implicit theories, centred on people’s implicit
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beliefs and how these may influence behaviour, affect and associated outcomes.
Dweck’s research has been applied across many areas, ranging from intelligence to
athletic ability and many others (Burnette et al., 2013). The vast interest is perhaps due
to the observation that the theory an individual holds in one area is often independent of
the ones he or she holds in others (Dweck et al., 1995; Hughes, 2015; Molden and
Dweck, 2006). Due to this, this study will examine both implicit theories as applicable
to intelligence and chess ability. First, let’s understand what makes up implicit theories.

Dweck et al. (1995) explain that when one believes that their own or another person’s
attribute such as their intelligence or personality is fixed and non-malleable, it can be
said that this person holds an entity theory, also known as a fixed mindset. In contrast, if
such a person believes that such attributes are malleable or changeable, then this person
holds an incremental theory or has a growth mindset. Neither theory is considered better,
as each has its advantages and disadvantages. However, as Ziegler and Stoeger (2010)
point out, more often than not holding an entity theory is associated with a variety of
undesirable outcomes.

One of the main ways in which implicit theories appear to alter the way people
perceive and react to the world is via self-judgements and reactions to failure. For
instance, when facing a setback such as poor marks in an assessment, those who hold
an entity theory of intelligence, a fixed mindset, are more likely to attribute this to a lack
of ability, often thinking they are stupid (Blackwell et al., 2007, Dweck et al., 1995;
Dweck and Leggett, 1988). This is in contrast to those who hold an incremental theory,
who would likely conclude that their failure was due to perhaps a lack of effort or a poor
choice of problem-solving strategy and reacting with a mastery-oriented response
(Dweck et al., 1995). Persistence and effort characterize mastery-oriented responses,
while those holding entity theories tend to show a helpless response by displaying little if
any persistence, and negative emotions.

Dweck (1986) and Dweck and Leggett (1988) also observed that differing implicit
theories led to the pursuit of different goals. Those with entity theories (fixed mindsets)
prefer performance goals to demonstrate their existing abilities. On the other hand, those
with incremental theories (growth mindsets) prefer learning goals, which while harder,
facilitate learning (Dweck and Leggett, 1988). Implicit beliefs also seem to shape one’s
interpretation of effort. Those with an entity theory often believe that a task should be
readily achievable, and increased effort is an indication of lack of ability. On the other
hand, those holding an incremental theory see effort as necessary for learning. All the
above observations have been well-replicated in the literature (e.g. Burnette et al., 2013;
Chen and Wong, 2015; Robins and Pals, 2002).

Mindsets and expertise

Our literature review has shown us that the theory of deliberate practice offers a good
explanation for expertise. Moreover, in a recent study of deliberate practice in computer
programming, practice was also correlated with participants’ implicit theories (Scott and
Ghinea, 2014). We’ve already described the relevance of effort in detail, but we should
recall that people who hold an entity theory or fixed mindset tend to shy away from effort
(Dweck and Leggett, 1988). On the other hand, effort is one of the hallmarks of
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deliberate practice (Coughlan et al., 2014). Therefore, it seems logical that Scott and
Ghinea (2014) demonstrated that mindsets for computer programming aptitude predict
programming practice. Their study also highlighted another important factor, a specific
mindset for, say, ‘computer programming’ can predict an outcome better than a general
one like ‘intelligence’. In contrast, Hughes (2015) found that there was a good amount of
correlation between the general and specific measures of mindsets that he studied.

The present study

The present study will investigate the relationships between deliberate practice, mindsets
for intelligence and mindsets for chess ability among chess players and their perfor-
mance. It is of interest to observe whether there are any correlations among these
constructs as this could lead to further studies that would help refine existing frame-
works. The study by Scott and Ghinea (2014), although similar in nature, suffers from a
major limitation, as in computer programming it is unclear what makes an expert. By
investigating potential correlations in a domain like chess where objective measures of
expertise development exist (Charness, 1992), this study is aiming to improve on their
analysis. Furthermore, because of the contradiction between Scott and Ghinea (2014)
and Hughes (2015), this study will examine both general and specific mindset measures
to investigate their usefulness. The general measure studied is intelligence because of
the often-encountered claim that intelligence is the best predictor for chess expertise
(Grabner et al., 2007; Howard, 2011).

Methodology

The existence of several well-developed measures in the areas included in the research
question allowed this study to take a positivistic approach to measuring chess ability,
reported level of practice and to use Dweck’s (1999) scales to assess mindset. It thus
focused entirely on quantitative research via closed questions presented in a question-
naire. In addition, quantitative research via survey is well-suited to exploratory studies
such as this one seeking to generate or develop theory (Bryman, 2004).

Sample

There were 21 participants (4 females and 17 males) who completed the questionnaire.
The mean age of the participants was 34 years (standard deviation (SD): 20.62) and their
mean current chess rating was 1645 (SD: 270), implying a moderately good level of
tournament chess performance but not expert. The SDs indicate a wide age range within
the sample (indeed, our youngest participant was 9 years old) but not a huge amount of
variance in ability at chess. For our younger participants, a rating within this range is
highly admirable and falls into the realm of what can be considered gifted young players.
It’s also interesting to note that our participants had played a mean of 31 rated tourna-
ment games in the last year (SD: 23.49), again showing wide variation in the sample.
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Instruments

Questionnaire. To explore how mindset theories of intelligence and chess ability interact
with deliberate practice, we gave participants a two-page questionnaire. Only the parti-
cipant’s full name was required to complete the questionnaire as further demographics
could be extracted from the participant’s official Fédération Internationale des Echecs
(FIDE) database, containing a wealth of data useful for the study of expertise (Vaci
et al., 2014). The extra demographics collected included the participants’ gender and
their age as well as their current tournament rating, their rating change over a year and
the number of chess federation—sanctioned rated games played over the last year. We
were interested in players’ yearly rating change because retrospective estimates have
consistently shown to be most accurate for the most recent year of practice (Hodge and
Deakin, 1998). The questionnaire included a scale used to study deliberate practice in
chess developed by de Bruin et al. (2008) who based it on Charness et al.’s (2005) work
on chess expertise. The scale was slightly modified to enhance brevity and clarity
(Hartley, 2016) as it was expected that there might be participants under the age of
10. Following this, there was a second scale intended to measure a participant’s
intelligence mindset (Dweck, 1999: 178). Finally, there was a scale for mindset for
chess ability, which was adapted from the scale by Dweck (1999), by following the
example of Burnette (2010), who adapted the scale to study mindsets and body weight,
and Moore et al. (2013), who studied reading ability mindsets.

A paper and pencil questionnaire format at an official chess tournament event was
elected to avoid the limitations online surveying can present, such as biasing results
through selective and low participation (Heiervang and Goodman, 2011).

Procedure

The questionnaire survey was first piloted on a small sample of three volunteers from a
local university chess club. Due to the feedback obtained, the questionnaire was shor-
tened by six questions by using the short mindsets scale developed by Dweck et al.
(1995). The questions removed were stipulated to be more likely to bias the participant’s
answers towards growth mindsets via a social desirability effect (Dweck et al., 1995).

The research itself was pre-approved and overseen by the tournament organizer and
the local university department’s ethics panel. On the day of the chess tournament event,
information sheets were placed around the premises. Before the games began, the tour-
nament director announced that there was a researcher on the premises and invited
players to participate. Participation was fully voluntary and took place during players’
lunch break. To participate, players approached the researcher who had set up a desk in
the middle of the break room. If they hadn’t yet received it, players were given the
information sheet and having read it, signed the consent form. After this, they proceeded
to fill in the survey privately. When the participant returned the completed survey, care
was taken to keep their information confidential by immediately storing their response in
a private folder.

At the end of lunch, the data collection was over, and a debrief session, as well as a
short presentation, was given. There was ample opportunity for questions. Participants
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Table |. Descriptive statistics.

Mean Standard deviation
|. Yearly chess rating change —10.71 48.19
2. Total log hours serious study 2.30 0.37
3. Total log hours serious play 2.36 0.37
4. Mindset of intelligence score 4.07 1.54
5. Mindset of chess ability score 4.89 1.41
6. Actual tournament games played 3247 24.39

were offered the right to withdraw their data for up to 2 weeks to avoid any potential
feelings of pressure to participate. For participants under the age of 16, informed consent
was obtained from parents/carers. Since anonymity could not be guaranteed due to the
collection of names, we maintained strict confidentiality. Names were deleted once
coded and associated with the data.

Findings
Preliminary analysis

As part of our preliminary analysis, means, SDs and the frequency histograms for all the
variables are presented in Table 1 and Figure 1. It is important to note that due to
incorrect completion, two responses had to be excluded from our sample, leaving us
with n = 19. One entry had a missing variable and one entry had nil variables which due
to mathematical reasons were incompatible with the log10 conversion described next.

To handle some participant’s lack of an international FIDE rating, their local English
Chess Federation (ECF) rating was used. The ECF rating was converted to its interna-
tional equivalent via the official formula given by the ECF (English Rating x 7.5 + 700).
The deliberate practice variables, study alone and serious chess games played, were
multiplied by 52 to convert them to yearly estimates. While this may be an overestima-
tion of actual practice hours, it provides a good measure as it is consistent for all
participants (de Bruin et al., 2008). A logl0 transformation was used for the yearly
estimates to obtain a linear scale, this being an integral part of the expert performance
framework’s assumptions (Charness et al., 2005).

For the growth and fixed mindset scales, the scores were used to obtain a mean
average for every participant. A high score indicated a growth mindset, while a low
score indicated a fixed mindset. Also, for the mindset scales, the internal consistency
reliability was measured. The mindsets of intelligence scale showed a high internal
reliability with Cronbach’s o of 0.976, as did the mindsets of chess ability scale with
Cronbach’s o of 0.935.

As can be seen in Table 1, our sample showed a tendency towards having a growth
mindset, for both intelligence (M = 4.07) and chess ability (M = 4.89). For the growth
mindset of intelligence, we were marginally close to the often-reported equal split
between growth and fixed mindset in populations (Hughes, 2015). However, it appears
that our chess ability mindset was largely biased towards a growth mindset.
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«— Fixed mindset Growth mindset _=

<— Fixed mindset

Figure |. Frequency histograms of variables for sample A, n = 19. (a) Yearly chess rating change
(mean: —10.71; SD: 48.193); (b) total log hours serious study (mean: 2.30; SD: 0.366); (c) actual
tournament games played (mean: 32.47; SD: 24.391); (d) total log hours serious play (mean: 2.36;
SD: 0.373); (e) mindset of intelligence score (mean: 4.07; SD: 1.538; (f) mindset of chess ability
score (mean: 4.89; SD: 1.414). SD: standard deviation.

Despite our participant’s tendency of having a growth mindset, they had a relatively
low amount of tournament games played in a year (M = 32.47). We consider this low as
chess experts take around 900 games to achieve the grand master title (Howard, 2012). It
would not be surprising to see some of these players develop into grand masters, since the
high variance (SD = 24.39) suggests that the sample was extremely diverse, with some
players playing a very large amount of tournament chess per year and others playing little.

Figure 1 shows frequency histograms illustrating the range and variance in each of the
six variables studied.
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Table 2. Correlation results.?

I 2 3 4 5 6
I I —0.304 —0.255 —0.346 —0.544" 0.241

2 I 0.147 0.303 0.407¢ —0.324
3 | 0.401°¢ 0.333 0.506°
4 | 0.668° —0.169
5 I —0.069
6 I

2Coefficients in bold are statistically significant. ®» < 0.01. p < 0.05.

As seen in Figure 1(a), our sample largely showed a small annual change in yearly
chess rating and, somewhat surprisingly, more went down in the rankings than went up.
There was much more variation though in the hours of serious study of chess reported
and number of tournament games played (Figure 1(b) and (c)). Indeed, our top player
logged a staggering 77 games in a single year, but the majority played less. Figure 1(d)
shows that participants clustered either around an average amount of serious play or in a
group of keener players who reported playing chess seriously more often. Furthermore,
Figure 1(e) and (f) highlights the tendency for our sample to have growth mindsets for
both intelligence and chess ability.

The correlations matrix, given in Table 2, shows the Pearson product-moment cor-
relations for each relationship between the pairs of variables under study.

The Pearson product-moment correlation analysis for our sample showed four sta-
tistically significant correlations. First, between the yearly chess rating change and the
mindset of chess ability score r = —0.544, n = 19, p = 0.008; ¥ = 0.296. This
surprisingly negative relationship is discussed in the next section and shows a large
effect size (as defined by Cohen, 1992). Next, we observed that total log hours serious
study and the mindset of chess ability score, » = 0.407, n = 19, p = 0.042; ” =0.166,
showed a positive relationship of medium effect size. The relationship between total log
hours serious play and the mindset of intelligence was also positive and of a medium
effect size, » =0.401,n = 19, p = 0.045; ?=0.161. Lastly, the relationship between the
mindset of intelligence score and the mindset of chess ability score was r = 0.668, n =
19, p = 0.001; #* = 0.446. This relationship is positive and shows a large effect size.

Reliability of self-report estimates

The Pearson product-moment correlation coefficient was also calculated for total log
hours serious play and actual tournament games played (obtained from their official
tournament record; Table 2). A statistically significant positive correlation of large effect
size (p < 0.05; r = 0.506, #* = 0.256) was observed, adding to the reliability of the
retrospective estimates measured by total log hours serious play. This finding, together
with other reports about the high reliability of self-report measures, like Hodges et al.
(2004), helps us increase our confidence in the self-reported measure of total log hours
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serious study, which could not be corroborated in this manner (there is no official record
of how long one studies).

Discussion

As shown by the positive correlation (p < 0.05) of medium effect size (r = 0.407, r* =
0.166) found between the total log hours of serious study by participants and their
mindset for chess ability which tended, on average to be a growth mindset, our explora-
tive study has added supportive evidence to Dweck’s theory. This stipulates that indi-
viduals with a growth mindset often put in more effort to the task at hand than their
counterparts. Chess players with a growth mindset of chess ability studied longer hours
than their counterparts. This may be because holding a fixed mindset can result in a
belief that effort disproves one’s innate talent or ability (Dweck and Leggett, 1988). Our
finding is similar to that of Scott and Ghinea (2014), who showed that the mindset of
programming aptitude predicts longer programming practice periods. Thus, because
total log hours of serious study is often the best predictor of expertise acquisition and
therefore a strong indicator of giftedness (Charness et al., 2005; de Bruin et al., 2008), we
believe this finding is of great importance with possible implications for practicing
educators which will be discussed in the next section.

The study also found a meaningful positive correlation of medium effect size (p
<0.05; r = 0.401, * = 0.161) between total log hours serious play and the mindsets for
intelligence. This relationship suggests that chess players who hold a growth mindset of
intelligence play more tournament chess games than those who hold a fixed mindset of
intelligence. This is an interesting correlation because it directly ties in with Dweck’s
mindsets and the recent work of Scott and Ghinea (2014). Students holding a growth
mindset tend to set learning goals for themselves. These goals are conducive to learning.
In contrast, fixed mindset students prefer performance goals, which help them demon-
strate their existing abilities (Burnette et al., 2013; Chen and Wong, 2015; Dweck, 1986;
Dweck and Leggett, 1988; Robins and Pals, 2002). Since official tournament chess is
considered an important factor in expertise acquisition (Charness et al., 2005; de Bruin
et al., 2008; Howard, 2012), one could argue taking part in these games makes for good
learning goals. Could chess players who believe their intelligence is fixed be avoiding
playing tournament chess in fear of failure?

One surprising result was the statistically significant correlation (p <0.01) of a strong
effect size (r = —0.544, > = 0.296) between the yearly chess rating change and a
participant’s mindset for chess ability. This correlation suggests that a player holding
a fixed mindset for chess ability achieves greater rating gains in a year than those with a
growth mindset. We’ve deemed this finding surprising because a superficial interpreta-
tion of Dweck’s theory could lead one to expect the opposite relationship only. Usually,
it is participants with growth mindsets who tend to perform better, for instance in
academic achievement (Blackwell et al., 2007). However, it must be remembered that
Dweck’s theory shows that having a fixed mindset proves detrimental only when a
challenging point or roadblock is reached; otherwise, these beliefs can even be beneficial
(Ziegler and Stoeger, 2010). This seems to be the case for our sample, who were not yet
expert players. An explanation of this finding could be that they have not yet reached a
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difficult enough stage of development where their fixed mindsets may negatively affect
them. Such an interpretation would be interesting to explore further in the context of de
Bruin et al. (2008) who are trying to understand what makes certain chess players drop
out of their careers. Could it be that the players with fixed mindsets and rapid early
improvement will be more likely to drop out later once they have hit a plateau?

Finally, the positive statistically significant correlation of large effect size between
the mindset of intelligence and mindset of chess ability (p < 0.01; » = 0.668, 7> = 0.446)
suggests that if you hold a growth mindset of intelligence, you are also more likely to
hold a growth mindset of chess ability and vice versa. This correlation supports the
findings of Hughes (2015) who stipulated that the domain-general measures are highly
correlated with domain-specific measures. However, the fact that they are also correlated
with different outcomes, serious study and tournament play, respectively, means that the
possibility remains that one of them may be more useful than the other, especially in
educational settings.

While we have shed light on some very interesting correlations, we are unable to draw
strong conclusions. First, both samples were largely positively skewed towards a growth
mindset of chess ability, perhaps indicating social desirability (Dweck et al., 1995). The
mindsets for intelligence showed a more balanced distribution, in line with mindset
literature (Hughes, 2015). Furthermore, the study’s cross-sectional nature did not allow
for a complete picture of expertise development (de Bruin et al., 2008; Hodges et al.,
2004). Despite this, we attempted to have some longitudinal scope by considering chess
players’ performance over the last year. However, we remain unable to tell whether the
players who have performed poorly this year have learned a lot and will go on to improve
in the next years. Such questions can only be answered by looking at longitudinal data.
Growth mindsets can also benefit from a longitudinal understanding and particularly
from an in-depth look at the measurements that are interrelated or may make up the
mindsets score, such as measuring helpless and mastery strategies as well as the value
placed on effort, among others (Blackwell et al., 2007).

While the lack of experts in both samples may appear to be a limitation, Ackerman
(2014) reminds us that it is important to consider not only experts but also populations
who are still in the process of developing their expertise, which this study successfully
achieves. Moreover, it is often accepted that the simple inclusion in an official database
such as FIDE constitutes a population of above average chess ability (Vaci et al., 2014).
Despite the mentioned limitations, taking everything into consideration, we believe that
our evidence suggests that further study is warranted.

Conclusion and recommendations

In light of recent literature and our results, educators should consider that a student’s
performance in their academic setting may be influenced by a mindset category that they
have not yet considered. For instance, while chess ability may be influenced by a ‘chess
ability’ mindset, it may also be influenced by the more general ‘intelligence’ mindset and
in different ways! Therefore, it is possible that educators should analyse not only ‘mathe-
matics’ mindset but also ‘intelligence’, ‘examination performance’ mindset, among
others, as achieving the expected results may require addressing all of these various
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mindsets. Our study has added supportive evidence, showing that having a growth mind-
set can be beneficial. Students are much more likely to put in more effort and work hard
towards their improvement. The implication for educators is that they should continue to
encourage the development of growth mindsets. This can be done as simply as praising
students for effort and not for results. Moreover, it is important for educators to be aware
that addressing specific mindsets is of utmost importance only when a student starts
showing signs of difficulty. Before this moment, a fixed mindset may not be a hindrance
at all and could even prove beneficial. This is why educators should be aware of these
details, so they are ready to put in extra effort when they observe certain students
stumbling. This is the crucial moment when a mindset change could prove pivotal in
a student’s development. It could be the difference between a promising and gifted
student fulfilling their potential, or dropping out.
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