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Two studies were conducted to examine associations between undergraduate physical 
education students’ calibration accuracy, assessed both at the local and global level, and 
their short and long-term achievement in two academic courses (developmental and 
sport psychology). Participants were 68 Greek senior and 112 first-year physical 
education students who completed knowledge tests and provided their judgments 
regarding their performance in these tests. Students’ degree grade and time of graduation 
were also obtained in study two. Results showed that calibration accuracy could explain a 
small amount of variance of students’ academic achievement measured both with short-
term (i.e., knowledge tests in the middle and in the end of the semester) and long-term 
indicators (e.g., degree grade). Calibration at the local level was generally a better 
predictor of students’ short and long-term academic achievement while results regarding 
differences in the accuracy of the judgments provided at the local and the global level 
were mixed. These finding are discussed with reference to the theoretical and practical 
implications for undergraduate students’ academic achievement.  

 
Introduction  
 
In educational contexts, students are frequently involved in making judgments for their 
learning and performance in tasks, tests, or exams. These judgments either made before 
(i.e., predictions) or after (i.e., postdictions) performance are considered metacognitive in 
nature, are associated with self-regulated learning, and have attracted researchers’ interest 
in various fields. The present study focused on the accuracy of undergraduate physical 
education students’ judgments and the relations between their accuracy and short and 
long-term academic achievement. 
 
The term calibration has been widely used to capture the discrepancy between judged and 
actual performance (Schraw, 2009). In a typical calibration research, students are asked to 
judge their performance in a test either at a local (i.e., item-by-item) or at a global level 
(i.e., a cumulative judgement for all items). Then, they perform the test to compare the 
judged with the actual performance. In the case the judged performance is close to the 
actual performance, students are considered well calibrated. In the case that the judged 
performance is higher compared to the actual performance, students are considered 
overestimators, and if the judged performance is lower than actual performance students 
are underestimators (Schraw, 2009). 
 
Calibration is considered an important construct in educational contexts due to its 
associations with motivation and self-regulated learning (Pieschl, 2009). Students’ capacity 
to monitor their own learning and performance is essential for self-regulated learning 
(Zimmerman, 2000), in the sense that calibration accuracy can inform effective circles of 
self-regulation (Chen & Rossi, 2013). In fact, reflecting the discrepancy between judged 



576 Physical education students’ calibration accuracy and academic achievement: Α longitudinal study 

and actual performance, calibration can be considered an indicator of the accuracy of 
students’ awareness regarding what they know and do not know (Gasser & Tan, 2005) 
affecting their decisions during learning and performance. For example, well-calibrated 
students set challenging goals and are ready to adjust learning strategies or to focus in 
aspects of performance that need more practice. In contrast, miscalibrated students who 
believe that their capabilities are lower than they actually are may avoid challenging tasks 
and set lower learning goals, thus limiting their potential for mastering new skills (Schunk 
& Pajares, 2004). Moreover, miscalibrated students who erroneously judged that they have 
reached high levels of performance may be reluctant to try hard to further develop their 
skills or may set unrealistic and unachievable goals. Thus, calibration is considered a 
critical element for enhancing performance and self-regulated learning (Chen & Rossi, 
2013). 
 
Calibration has been widely examined in various educational settings. Research focusing 
on students’ capacity to estimate accurately their learning and performance has shown that 
students are usually inaccurate, with a tendency to overestimate their learning or 
performance in academic settings (e.g., Chen, 2003; Singer & Alexander, 2017). Evidence 
of overconfidence in sport performance was also found among recreational basketball 
players (McGraw, Mellers & Ritov, 2004), golfers (Fogarty & Else, 2005), and elementary 
students in physical education (Kolovelonis & Goudas, 2012; Kolovelonis, Goudas & 
Dermitzaki, 2012; Kolovelonis, Goudas, Dermitzaki & Kitsantas, 2013). 
 
Other research focusing on factors related to students’ calibration has shown that 
miscalibration was higher in more difficult tasks (e.g., Chen & Zimmerman, 2007). Also, 
experienced students were better calibrated (Dinsmore & Parkinson, 2013; Kolovelonis, 
2019b), probably because they can discriminate more effectively what they know in 
specific topics (Bol, Hacker, O’Shea & Allen, 2005). Students’ calibration of sport 
performance was positively associated with self-efficacy and task goal orientation 
(Kolovelonis & Goudas, 2018), while the characteristics of the tasks, such as the shooting 
position (Kolovelonis & Goudas, 2019), and students’ predictions regarding their peers’ 
performance (Kolovelonis & Dimitriou, 2018) have also been involved in calibration 
accuracy. 
 
Calibration and academic achievement 
 
An intriguing issue regarding calibration is its association with academic achievement. It 
has been theorised that accurate metacognitive monitoring is a key element for self-
regulated learning and increased performance (Chen & Rossi, 2013; Zimmerman, 2000). 
Indeed, research findings in elementary and secondary school settings have shown that 
high performers are usually more accurate in predicting or postdicting their performance 
(Hacker, Bol & Bahbahani, 2008; Hacker, Bol, Horgan & Rakow, 2000; Kolovelonis & 
Goudas, 2019; Ots, 2013). Similarly, research evidence has suggested that metacognitive 
awareness is associated with academic achievement among undergraduate students (Bol & 
Hacker, 2001; Bol et al., 2005; Young & Fry, 2008). Nietfeld, Cao and Osborne (2005) 
reported that calibration accuracy remained stable across tests throughout the semester, 
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students were more accurate in their global predictions than their local predictions, and 
student performance on the tests was related to local calibration accuracy.  
 
Furthermore, students who were involved in interventions to increase calibration accuracy 
increased their performance too (Bol, Hacker, Walck & Nunnery, 2012; Nietfeld, Cao & 
Osborne, 2006). A recent meta-analysis suggested that learning strategy instruction can 
benefit metacognitive monitoring (Gutierrez de Blume, 2021). In an experimental study 
involving the knowledge of key-term definitions (Dunlosky & Rawson, 2012) greater 
accuracy was related to greater retention (two days later), while informing university 
students about the consequences of making overconfident judgments had positive effects 
on their calibration accuracy (Roelle, Schmidt, Buchau & Berthold, 2017). Valdez (2013) 
reported that students’ absolute accuracy was significantly correlated with concurrent and 
final exam performance in an undergraduate course of language acquisition. Moreover, the 
use of appropriate instructional strategies increased students’ calibration and improved 
their performance (Osterhage, Usher, Douin & Bailey, 2019). Follmer, Patchan and 
Spitznogle (2022) reported that the improvements in students’ study time calibration 
scores followed by a respective intervention was associated with course performance and 
reported goal setting skills among college students. All this evidence suggested that 
calibration may be associated with students’ academic achievement. However, further 
empirical evidence regarding calibration and students’ short and especially long-term 
academic achievement is warranted (Bol & Hacker, 2012). 
 
Calibration at the local and global level 
 
Calibration can be measured either at the local (i.e., students provide their judgments item-
by-item) or at the global level (i.e., students provide a cumulative judgment for all items) 
(Schraw, 2009). Both these types of judgments are considered useful measures of online 
monitoring (Griffin, Wiley & Salas, 2013), are important for self-regulated learning, and 
have been widely used in calibration research (Chen & Rossi, 2013). Accuracy of 
judgments at both the local and global level is critical for learning because it informs about 
learning status in general and also about more specific content.  
 
Grabe and Holfeld (2014) found that both measures were significant and unique 
predictors of future performance in an introductory college course conducted online. In 
contrast, local compared to global prediction accuracy was more strongly associated with 
test performance (Nietfeld et al., 2005) and domain-specific self-concept was more 
strongly related to global than local judgments and bias (Händel, de Bruin & Dresel, 
2020). Moreover, research into metacomprehension judgments has shown that there was 
little or no relation between absolute (i.e., judgments for overall performance) and relative 
accuracy (i.e., discrimination of performance across items) (Maki, Shields, Wheeler & 
Zacchilli, 2005). These mixed results highlight the need for further investigation regarding 
the relation of the local and global measures of calibration with students’ academic 
achievement. 
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The present study 
 
Two studies were conducted focusing on the associations between undergraduate physical 
education students’ calibration accuracy and their short and long-term academic 
achievement. In particular, the main research question for these studies was whether 
calibration accuracy could predict students’ short and long-term academic achievement. 
Comparisons between local and global calibration accuracy were also conducted in both 
studies. 
 
Evidence regarding the relations between measures of metacognitive monitoring and 
future achievement is limited (Schraw, 2009). It has been theorised that current 
monitoring skill can be predictive of future learning and performance (Pintrich, 2000). 
High performers are usually more accurate (e.g., Bol & Hacker, 2001; Bol et al., 2005; 
Hacker et al., 2008; Hacker et al., 2000) while greater accuracy was related with greater 
retention in short time (two days later) (Dunlosky & Rawson, 2012) and concurrent and 
final exam performance (Valdez, 2013). However, further evidence regarding the link 
between monitoring accuracy and achievement, especially involving undergraduate 
students, is warranted to inform calibration research (Bol & Hacker, 2012). This evidence 
should include not only short-term but also long-term measures of academic achievement 
and performance.  
 
Greater calibration accuracy may help undergraduate students to manage their time and 
effort more effectively, avoiding either premature termination or prolonged duration of 
study (Hacker et al., 2000). Thus, their success in exams may increase and their general 
academic achievement including their degree grade and time for graduation may be 
improved. Graduating is a significant milestone for university students and the factors 
associated with it may vary. However, research evidence regarding students’ graduation 
and time to degree, or the factors that may lead students to drop out their studies, is 
generally limited (Yue & Fu, 2017). Some evidence suggests that academic performance is 
one of the most important factors (Yue & Fu, 2017). For example, research among 
medical students suggested that struggling academically may be strongly associated with 
dropout while no specific pattern of demographic variables was particularly important in 
relation to dropout (O’Neill, Wallstedt, Eika & Hartvigsen, 2011).  
 
Furthermore, although judgments in calibration research can be provided either at the 
local or at the global level (Schraw, 2009), little is known regarding the differences 
between these two types of metacognitive judgments within individuals, and whether one 
or both of these indexes can predict students’ academic achievement. Some previous 
research has provided mixed results (Grabe & Holfeld, 2014; Händel et al., 2020; Maki et 
al., 2005; Nietfeld et al., 2005). Thus, this study involved comparisons of students’ 
calibration accuracy at the local and global level and examined the predictive value of 
these types of judgments regarding students’ academic achievement.  
 
Moreover, calibration research in real-life classroom contexts, especially over an extended 
period, is generally limited (Bol & Hacker, 2012). Much of previous calibration research 
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has focused in studying the relationship between judgments and performance using 
objective assessments of recently studied material (Nietfeld et al., 2006). Thus, following 
previous research examining calibration in applied settings (Hacker et al., 2008; Hadwin & 
Webster, 2013; Nietfeld et al., 2005) both studies reported here were conducted in real life 
learning environments, involving authentic learning materials and evaluation processes 
that are meaningful for students, thereby increasing the ecological validity of the results.  
 
The aim of this study was to examine if undergraduate students’ calibration accuracy could 
predict their short-term (middle and end of the semester) achievement in two academic 
courses (developmental and sport psychology), and their long-term academic achievement 
(degree grade and time of the graduation). Differences between local and global 
judgments of performance and their relations with students’ academic achievement were 
also explored. It was hypothesised that students’ calibration accuracy would predict their 
short and long-term academic achievement. No specific hypotheses regarding potential 
differences between local and the global judgments were stated, due to previous mixed 
results.  
 
Method: Study One 
 
Settings and procedures 
 
The first study was conducted in the context of a developmental psychology course which 
is delivered as an elective course in the spring semester of fourth year of studies in the 
local Department of Physical Education and Sport Science. The structure of this 
Department’ program is based on compulsory core courses and elective courses. The 
studies are completed after 8 semesters and a total number of 240 ECTS is required for 
graduating. There is not currently an upper time limit, after completing the fourth year of 
studies, for students to graduate. There are three exam periods in each academic year, in 
January (for courses delivered in winter semester), in June (for courses delivered in spring 
semester) and in September (for courses delivered both in winter and in spring semester). 
Students who have completed the four years of regular study can participate in every exam 
period for a course, regardless of the semester that the course had been delivered. 
 
The course in developmental psychology included ten 90-minute lectures delivered weekly 
regarding introduction to developmental psychology, Piaget’s theory of cognitive 
development, cognitive functions, metacognition, intelligence, emotional intelligence, self-
esteem, play as a developmental process, and the role of family in children’s development. 
The evaluation included three written tests (after the third, sixth, and tenth lecture) 
counting 30% each, and one written assignment (10% of the total grade). Attendance was 
compulsory although students could miss up to 30% of the lectures. 
 
Ethical approval for the study was granted by the University Ethics Review Committee. 
Students were informed regarding the study and those who agreed to participate in the 
experiment completed a consent form and responded the additional questions regarding 
calibration. No credits were provided to students for their participation. No student 
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refused to participate. All knowledge tests used in this study were part of students’ official 
evaluation process for this course. 
 
Participants 
 
Participants were 68 Greek senior physical education students (38 males; mean age = 
22.64 years, SD = 3.14) from a physical education and sport science department that 
elected the developmental psychology course in the spring semester. 
 
Measures 
 
Knowledge tests 1, 2 and 3 
Students responded to three knowledge tests each containing 20 multiple choice 
questions, the first after the third lecture, the second after the sixth lecture (in the middle 
of the semester) and the third after the tenth lecture (at the end of the semester). The 
number of correct answers in each test recoded into a 100-point scale was recorded as 
students’ score in the knowledge tests for the developmental psychology course. 
 
Judgments of learning 
During the first knowledge test, students provided their judgments of learning both at the 
local and global level. In particular, after each question of the test students were asked to 
report how confident they were that they had provided the correct answer, by responding 
to the question: “How confident are you that you answered this question correctly?” 
Students responded on a scale ranging from 0 (not at all sure) to 100 (absolutely sure) 
gradually increasing by 10 points with additional marks for every 5 points. The average of 
students’ confidence scores in the 20 questions was their score at the local judgment in the 
knowledge test (range: 0 - 100) (Schraw, 2009). After responding to all the questions and 
providing their local confidence judgments, students were also asked to provide a global 
judgment regarding the accumulative number of questions they had answered correctly, by 
completing the following statement: “I think I have answered correctly … out of 20 
questions”.  
 
Calibration accuracy 
The calibration index of absolute accuracy at the local and at the global level was 
calculated. In particular, the absolute difference between the local or the global judgment 
and the actual score in the first knowledge test was calculated, respectively. This 
calibration index of absolute accuracy reflects the magnitude of calibration error with 
values closer to zero indicating higher calibration accuracy. The advantage of this index is 
that transforms the negative values of the discrepancy between judged and actual 
performance into positive ones, making the interpretation of the results easier (Schraw, 
2009).  
 
Statistical analyses 
 
Multiple regression analyses were conducted with students’ calibration accuracy at the 
local and global level as independent variables. The outcome variables were students’ 
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scores in the knowledge tests of developmental psychology in the middle and at the end 
of the semester, respectively. Paired samples t-tests were used for comparing students’ 
calibration accuracy at the local and global level. Independent t-tests were used for 
examining potential gender differences in calibration accuracy. Effect sizes of Cohen’s d 
were calculated (Cohen, 1988). 
 
Results 
 
Preliminary analyses 
 
Means, standard deviations, and correlations between all variables are presented in Table 
1. Students overestimated their performance in the first knowledge test. In particular, on 
average, students’ judged performance in the first knowledge tests was 32% higher at the 
local level and 20% higher at the global level compared to their actual performance. 
Students’ scores in the three knowledge tests were positively and highly correlated. 
Similarly, students’ judgments and calibration accuracy at the local and global level were 
positively and highly correlated. 
 
No gender differences were found in students’ score in the knowledge test 1, t(66) = -
0.54, p = .591, test 2, t(66) = -1.39, p = .171, and test 3, t(66) = -1.22, p = .227. Moreover, 
no gender differences were found at the local judgments, t(66) = 0.35, p = .729, at the 
global judgments, t(66) = 0.80, p = .425, at the local calibration accuracy, t(66) = 0.45, p = 
.652, and at the global calibration accuracy, t(66) = 0.12, p = .907. 
 
Local versus global accuracy 
 
No difference between local and global calibration accuracy was found, t(67) = 1.38, p = 
.173. However, students provided higher judgments of performance at the local level 
compared to the global level, t(67) = 3.56, p < .001, d = 0.37. 
 
Regression analyses 
 
Multiple linear regression analysis showed that students’ scores at the local and global 
calibration accuracy could explain significantly a small amount of the variance of their 
scores in the knowledge test 2, F(2, 67) = 3.47, p = .037, R2 = .10. However, betas were 
nonsignificant for both predictors (i.e., local and global accuracy).  
 
Similarly, multiple linear regression analysis showed that students’ scores at the local and 
global calibration accuracy could explain significantly a small amount of the variance of 
their scores in the knowledge test 3, F(2, 67) = 4.49, p = .015, R2 = .12. However, betas 
were nonsignificant for both predictors (i.e., local and global accuracy).  
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Table 1: Means, standard deviations, and correlations for all variables in Study One 
 

 
M SD 

Correlations 
1 2 3 4 5 6 

1. Test 1 score 53.53 22.08 -      
2. Test 2 score 43.60 19.87 .62** -     
3. Test 3 score 51.84 16.07 .59** .68** -    
4. Local judgment  70.43 17.89 .60** .48** .45** -   
5. Global judgment 64.34 15.21 .49** .43** .37** .65** -  
6. Accuracy local 19.91 15.00 -.62** -.26* -.32** .14 -.09 - 
7. Accuracy global 17.72 13.67 -.55** -.29* -.30** -.18 .08 .59** 
Note: Test scores have been recoded in a 100-point scale  
*p< .05, **p< .01 
 
Method: Study Two 
 
Settings and procedures 
 
The second study was conducted in the context of a sport psychology course delivered to 
all first-year students in the winter semester of the first year of studies in the local 
Department of Physical Education and Sport Science. The settings and the procedures of 
the study were similar to those described in study one. The sport psychology course 
included twelve 90-minute lectures delivered weekly regarding an introduction to sport 
psychology, motivation, goal orientation, attribution theories, goal setting, group 
dynamics, communication, leadership, moral development, and aggressiveness in sport 
settings. The evaluation process included a final written exam counting 80% and a 
knowledge test in the middle of the semester consisting of 20 multiple choice questions 
counting 20% of the grade. Attendance at the lectures for this course was not compulsory.  
 
Participants 
 
Participants were 112 Greek first-year physical education students (57 males), 18 to 20 
years old in the beginning of the study (Mage = 18.77, SD = 1.23) who attended the sport 
psychology course in the winter semester. 
 
Measures 
 
Calibration accuracy 
Students’ local and global calibration accuracy indexes were calculated following the 
process described in study one. For measuring actual performance, a knowledge test 
consisted of 20 multiple choice-questions regarding the content of the first six lectures of 
the sport psychology course was used. Local and global judgments were measured as 
described in study one. 
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Grades in the final exam 
A knowledge test, consisted of 20 multiple choice questions, was used in the final exam. 
The number of correct answers recoded into a 100-point scale was each student’s score in 
the final exam. 
 
Grade of degree 
Students’ grade of their degree was also obtained after their graduation four years or later. 
The grade of the degree was calculated as the average of the grades students received in all 
courses required for acquiring their degree. 
 
Graduation time 
Students’ time of graduation, further of the compulsory four years period (eight 
semesters), was also calculated. For students who graduated within four years (at the end 
of the eighth semester) the score zero was set and for every period of exams a student 
failed to graduate one more point was added in the measurement scale of his or her 
graduation time. A higher score on this index indicated a greater delay in graduation time.  
 
Statistical analyses 
 
Statistical analyses were similar to study one. In the three regression analyses conducted, 
the outcome variables were students’ score in final exams, their degree grades and their 
graduation time. 
 
Results 
 
Preliminary analyses 
 
Means, standard deviations, and correlations between all variables are presented in Table 
2. Students overestimated their performance in the knowledge test. In particular, on 
average, students’ judged performance in the knowledge test was 57% higher at the local 
level and 31% higher at the global level compared to their actual performance. Students’ 
judgments and calibration accuracy at the local and global level were positively correlated. 
Moreover, students’ scores in the final exams test were negatively correlated with 
calibration accuracy at the local and the global level, while students’ grade of their degree 
were negatively correlated only with calibration at the local level. 
 
Females compared to males performed higher in the knowledge test, t(110) = -2.47, p = 
.015, d = 0.47. No gender differences were found in students’ score in the final exams test, 
t(110) = -0.92, p = .362, in the grade of their degree, t(100) = -1.16, p = .249, and in the 
time for graduation, t(110) = 1.91, p = .058. Moreover, no gender differences were found 
in the local judgments, t(110) = -0.01, p = .997, in the global judgments, t(110) = -0.21, p 
= .834, in the local calibration accuracy, t(110) = 1.80, p = .075, and in the global 
calibration accuracy, t(110) = 1.66, p = .101. 
 
 
 



584 Physical education students’ calibration accuracy and academic achievement: Α longitudinal study 

Table 2: Means, standard deviations, and correlations for all variables in Study Two 
 

 M SD 
Correlations 

1 2 3 4 5 6 7 
1. Knowledge test score 48.17 16.38 -       
2. Final exams test score 50.72 18.12 .60** -      
3. Degree’s grade 7.54 0.57 .40** .37** -     
4. Time for graduation 1.87 1.78 -.13 -.13 -.45** -    
5. Local judgment 75.74 14.05 .23* .20* -.04 .02 -   
6. Global judgment 63.17 12.48 .26** .27** .08 .01 .69** -  
7. Accuracy local 29.21 16.29 -.71** -.38** -.29** .08 .40** .18 - 
8. Accuracy global 19.82 12.14 -.56** -.21** -.12 .12 .15 .29** .69** 
Note: Test scores have been recoded in a 100-point scale  
*p< .05, **p< .01 
 
Local versus global accuracy 
 
Students provided lower judgments of performance at the global level compared to the 
local level, t(111) = 12.57, p < .001, d = 0.95. Moreover, students were more accurate at 
the global level compared to the local level, t(111) = 8.42, p < .001, d = 0.65.  
 
Regression analyses 
 
Multiple linear regression analysis showed that students’ scores at the local and global 
calibration accuracy measured in the middle of the semester could explain significantly an 
amount of the variance of their scores in the final exam test, F(2, 107) = 8.91, p < .001, R2 
= .15. The analysis showed that students’ scores at the local accuracy significantly 
predicted their scores in the final exams test, beta = -.44, p < .001, but their scores at the 
global accuracy did not.  
 
Similarly, multiple linear regression analysis showed that students’ scores at the local and 
global calibration accuracy measured in the middle of the semester could explain 
significantly an amount of the variance of their grade of degree, F(2, 101) = 4.98, p = .009, 
R2 = .09. The analysis showed that students’ scores at the local accuracy significantly 
predicted their scores in their grade of degree, beta = -.38, p = .005, but their scores at the 
global accuracy did not.  
 
Multiple linear regression analysis showed that students’ scores at the local and global 
calibration accuracy measured in the middle of the semester could not explain significantly 
an amount of the variance of their graduation time, F(2, 111) = 0.85, p = .428. 
 
Discussion 
 
Two studies were conducted involving two academic courses (i.e., sport psychology and 
developmental psychology) to examine the associations between undergraduate physical 
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education students’ calibration and their academic achievement. Students’ calibration at 
the local and the global level were also explored. The results showed that students 
generally overestimated their performance. Calibration accuracy could explain a small 
amount of variance of students’ academic achievement measured with both short-term 
indicators (i.e., knowledge tests in the middle and at the end of the semester) and long-
term indicators (e.g., grade of degree). Results regarding the differences between 
calibration accuracy at the local and global level were generally mixed. All these findings 
are discussed next with reference to the previous finding and the theoretical and practical 
implications for undergraduate students’ academic achievement. Limitations and 
suggestions for future research are also discussed.  
 
Calibration accuracy and academic achievement 
 
The present studies showed that calibration accuracy accounted for a small amount of 
variance of students’ academic achievement including their performance in the exams in 
two academic courses (i.e., developmental psychology and sport psychology) within a 
semester and their degree grade at the end of their studies four or more years later. 
Moreover, the correlation between calibration accuracy and future achievement was 
negative indicating that greater accuracy was related with higher achievement. These 
results are consisted with previous findings showing that high performers are usually more 
accurate (Bol & Hacker, 2001; Bol et al., 2005; Hacker et al., 2008; Hacker et al., 2000) and 
calibration accuracy was related with greater retention (two days later) in a study of key-
term definitions (Dunlosky & Rawson, 2012) and concurrent and final exam performance 
within a semester in an undergraduate course on language acquisition (Valdez, 2013). 
Most importantly, the present results expanded previous finding involving a longitudinal 
design and showing that calibration accuracy was associated not only with short-term (i.e., 
within a semester) but also with long-term (i.e., grade of degree four years later) academic 
achievement.  
 
The results of this study are also consistent with theoretical views suggesting that accurate 
metacognitive monitoring is a key element in self-regulated learning (Chen & Rossi, 2013; 
Zimmerman, 2000) and predictive of future learning and performance (Pintrich, 2000). 
Well calibrated students may manage their time and effort more effectively, improving 
their successfulness in exams and their general academic achievement including the grade 
of their degree. It should be noted however that the associations between calibration 
accuracy and academic achievement were relatively low. Moreover, these associations 
varied across the level of calibration accuracy (i.e., local and global level), findings that are 
discussed in the next section. Furthermore, no associations between calibration accuracy 
and time of graduation were found in the second study. Graduating is a significant 
milestone for university students and has been associated with academic performance 
(Yue & Fu, 2017). For example, levels of dropout were higher among medical students 
struggling academically (O’Neill et al., 2011). However, several other factors including 
sociological and economic factors may be associated with time to degree (Letkiewicz, Lim, 
Heckman, Bartholomae, Fox & Montalto, 2014). Future research may further explore the 
associations between students’ calibration accuracy and time of graduation controlling the 
effects of such factors.  
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Calibration at the local and the global level 
 
A rather unexplored area in calibration research is the potential differences between 
calibration accuracy at the local and the global level (Bol & Hacker, 2012). Although both 
of these types of metacognitive judgments have been widely used in previous research, 
very little research has directly compared them in a single study and the results of that 
studies were generally mixed (e.g., Grabe & Holfeld, 2014; Händel et al., 2020; Maki et al., 
2005; Nietfeld et al., 2005). In the present studies, students provided lower judgments of 
performance at the global compared to the local level. This is consistent with theoretical 
and empirical evidence suggesting that mean post-test estimates usually are smaller than 
mean confidence ratings for a test (provided item-by-item) (Gigerenzer, Hoffrage & 
Kleinbölting, 1991; Stankov & Crawford, 1996).  
 
Moreover, evidence that mean post-test estimates (i.e., calibration at the global level) 
display better calibration accuracy compared to judgments provided at the local level was 
partially confirmed. In particular, in study two, students were more accurate when 
providing judgments at the global level compared to the local level while in the study one 
no differences between these two calibration indexes were found. On the other hand, 
regression analyses in study two suggested that calibration at the local level was generally a 
better predictor of students’ short- and long-term academic achievement (i.e., final exams 
test and grade of degree) compared to calibration at the global level. These results are 
similar to those of Nietfeld et al. (2005) showing that global judgments were more 
accurate than local judgments, but student performance was related only to local accuracy.  
 
This evidence has suggested that students may be more capable of judging accurately their 
general level of performance (i.e., at global level). However, providing judgments at the 
local level is a more sensitive measure of metacognitive monitoring, requiring from 
students to judge what is actually known in every single item (Efklides, 2014), resulting 
thus in closer associations with performance. Indeed, it has been supported (Gigerenzer et 
al., 1991) that item-by-item confidence judgments (i.e., at the local level) and post-test 
percentage correct judgments (i.e., at global level) are based on different cognitive 
processes and thus different cues may be involved in making judgments in each case. 
Undoubtedly, both local and global calibration accuracy can be useful measures of online 
monitoring (Griffin et al., 2013), providing critical information for learning status in 
general and more specific content, thus contributing to self-regulated learning (Chen & 
Rossi, 2013). 
 
Practical implications 
 
In both studies students overestimated both at the local and the global level their 
performance in the knowledge tests. These results are consistent with previous findings in 
academic (e.g., Chen, 2003), sport (e.g., Fogarty & Else, 2005; McGraw et al., 2004) and 
physical education (e.g., Kolovelonis & Goudas, 2012, 2018, 2019; Kolovelonis et al., 
2012; Kolovelonis et al., 2013) settings. All this evidence indicates a prevalence of 
overconfidence in metacognitive judgments of learning and performance and highlights 
the need for implementing interventions for enhancing students’ calibration accuracy.  
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The present studies, following previous respective research (Hacker et al., 2008; Hadwin 
& Webster, 2013; Nietfeld et al., 2005, 2006), were conducted in real life learning 
environments involving learning materials from academic courses delivered to students as 
a part of their program of study. This has increased the ecological validity and the 
meaningfulness of the practical implication of the results. From an applied perspective, 
this suggests that efforts to improve students’ calibration should be integral in the process 
of promoting their academic learning and performance. Studying in university involves 
students’ initiatives and thus self-regulated learning may play a critical role in students’ 
academic achievement (Kitsantas & Zimmerman, 2009). From this perspective, calibration 
accuracy is considered a critical element in self-regulated learning (Chen & Rossi, 2013). 
Thus, training students to develop their self-regulatory skills and to enhance their 
calibration accuracy may help them to improve their academic achievement. For example, 
an intervention based on the four-level training model of self-regulated learning 
development (Goudas, Kolovelonis & Dermitzaki, 2013; Zimmerman, 2000) improved 
students’ calibration accuracy in physical education (Kolovelonis, Goudas & Samara, 
2022). Such interventions may also provide practice opportunities for calibrating 
performance (Bol et al., 2012), self-reflection (Zimmerman, Moylan, Hudesman, White & 
Flugman, 2011), and strategy instruction combined with extrinsic incentives (Gutierrez & 
Schraw, 2015).  
 
Limitations and future research 
 
Limitations regarding the present studies should be acknowledged. In both studies, 
students’ calibration accuracy was measured through a single knowledge test, one in an 
elective course during the fourth year of studies and one in a compulsory course during 
the first year of studies. Thus, the results of this study should be generalised beyond these 
learning environments with caution. Future research should examine students’ calibration 
accuracy involving multiple knowledge tests from representative academic courses. This 
may be more critical for research examining the predictive power of students’ calibration 
accuracy in relation to their long-term academic achievement (i.e., degree’s grade or time 
of graduation). Such research may also include qualitative or mixed methods designs 
involving students in estimations for their performance in various types of knowledge 
tests (e.g., open ended questions). 
 
Moreover, considering recent evidence showing that students were more accurate in 
estimating their performance in a sport task compared to sport-related knowledge tests 
(Kolovelonis, 2019a), calibration research involving physical education students may also 
include calibration accuracy regarding learning and performance of sport tasks. 
Longitudinal designs should also involve more calibration measures within the four years 
of studies (e.g., every year) to capture potential changes in students’ calibration accuracy 
throughout their studies. Moreover, research has shown that calibration accuracy is 
associated with factors such as students’ self-efficacy and task orientation (e.g., 
Kolovelonis & Goudas, 2018). However, these factors may also be associated with 
academic achievement. Thus, future research should explore potential associations and 
interactions between all these factors. The nature of students’ calibration accuracy at the 
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local and the global level should be further explored with special emphasis given to 
examining whether these types of calibration are associated with different learning or 
performance outcomes.  
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