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Abstract 

Decision-making tends to be more accurate and of higher quality when there's a sensible harmony between self-

confidence and actual capabilities. Overconfidence makes it difficult to set realistic goals in academic settings and increases 

the likelihood of facing failure. In this study, the academic achievements and overconfidence of students enrolled in the 

Database Management Systems course were examined. The research also aimed to determine whether there is a difference 

between midterm and final exams in terms of these variables. The participants were comprised of students enrolled in the 

Computer and Instructional Technologies Education department of a state university throughout the 2021-2022 academic 

year. The results indicated that approximately two-thirds of the students did not achieve satisfactory academic scores. 

Students struggled to accurately assess their exam performances, and a significant number of them overestimated their 

positions in both the midterm and final exams. Furthermore, there was no significant change between the midterm and final 

exams for any of the three factors. 

Keywords: Academic Success, Computer and Instructional Technologies Education, Teacher Candidates, Database 

Management System, Overestimation, Overplacement 

 

Veri Tabanı Yönetim Sistemi Dersindeki Akademik Başarı ve Aşırı 

Güvenin Analizi: Bilgisayar ve Öğretim Teknolojisi Eğitimi Öğrencileri 

Üzerine Bir Durum Çalışması 

Öz 

Karar verme, özgüven ile gerçek yetenek arasında mantıklı bir uyum olduğunda daha doğru ve yüksek kalitede olma 

eğilimindedir. Aşırı özgüven, akademik ortamlarda gerçekçi hedefler belirlemeyi zorlaştırır ve başarısızlıkla karşılaşma 

olasılığını artırır. Bu çalışmada Veri Tabanı Yönetim Sistemleri dersine kayıtlı öğrencilerin akademik başarıları ve aşırı 

güvenleri incelenerek, ara sınav ve final sınavları arasında bu değişkenlerde farklılık olup olmadığı analiz edilmiştir. 

Katılımcılar, 2021-2022 akademik yılında bir devlet üniversitesinin Bilgisayar ve Öğretim Teknolojileri Eğitimi bölümüne 

kayıtlı öğrencilerden oluşmaktadır. Sonuçlar, öğrencilerin yaklaşık üçte ikisinin akademik başarı puanlarının yeterli 

seviyede olmadığını göstermektedir. Öğrenciler, sınav performanslarını doğru bir şekilde değerlendirmekte zorlanmış ve 

birçoğu ara sınav ve finalde pozisyonlarını abartmıştır. Ayrıca, ara sınav ve final arasında her üç faktörde de anlamlı bir 

değişiklik olmadığı belirlenmiştir. 

Anahtar kelimeler: Akademik Başarı, Bilgisayar ve Öğretim Teknolojileri Eğitimi,Öğretmen Adayları, Veri 

Tabanı Yönetim Sistemi, Aşırı Tahmin, Abartılı Konumlandırma  
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INTRODUCTION 

Overconfidence is often described as the misalignment of subjective probabilities. Research on 

overconfidence emphasizes the importance of individuals being aware of both their known and unknown 

knowledge. It generally assumes that when there's a sensible harmony between one's self-confidence and their 

actual capabilities, their decision-making tends to be more accurate and of higher quality (Paese & Sniezek, 1991).  

Overconfidence often tricks individuals into believing they perform at a higher level than they actually do. 

Expressions like 'ignorant courage,' deeply embedded in Turkish culture for centuries, shed light on this notion 

through age-old proverbs (Somyürek ve Çelik, 2018). Delving into literature, overconfidence manifests in three 

distinct guises (Moore & Healy, 2008): overestimation, overplacement, and overprecision. Overestimation 

involves perceiving one's performance as superior to reality (Moore & Schatz, 2017). This tendency leads 

individuals to exaggerate the probability of success. Overplacement signifies an inflated belief in superiority over 

others (Moore & Healy, 2008). The third form, overprecision, denotes excessive trust in the absolute correctness 

of one's beliefs (Moore et al., 2015). 

The literature on overconfidence reveals a common trend: individuals harbor an unwavering and often 

overly confident belief in their abilities. When someone lacks awareness of their limited expertise in decision-

making and relies excessively on their judgment, errors in decision-making become inevitable. This tendency 

complicates setting realistic goals, fosters unfavorable assessments, and increases the likelihood of students facing 

failure. So, overconfidence poses an obstacle in academic achievement (Bol et al., 2005; Miller & Geraci, 2011). 

For instance, Hacker et al. (2000) discovered in their study involving ninety-nine undergraduate students that many 

overestimated their performance in upcoming exams, predicting scores 30% higher than their actual results. While 

some students tend to overly positively self-assess their performance, others exhibit contrasting behavior. 

Erdemir and Somyürek (2023) summarize that various data collection methods are available for assessing 

overestimation, overplacement, and overprecision, with each method designed to suit specific measurement 

approaches. The literature underscores that inconsistent measurement of overconfidence often leads to 

methodological inaccuracies (Olsson, 2014; Schanbacher, 2013). Therefore, the use of precise instruments and 

analyses, aligned with the research context, is essential for accurately identifying overconfidence. 

The Computer and Instructional Technologies Education undergraduate program integrates computer 

science and educational technology to prepare students with critical skills. A core component of this program, the 

Database Management Systems course, plays a crucial role in achieving the program’s objectives by providing 

comprehensive knowledge and skills. Douglas and Van Der Vyver (2004) emphasize the importance of this course 

in information systems undergraduate programs, highlighting its impact on graduates' success. As part of the 

Science, Technology, Engineering, and Mathematics (STEM) disciplines, courses like Database Management 

Systems and Programming often exhibit lower performance levels compared to other courses in the department. 

While experimental studies have examined the effects of instructional materials in e-learning (Douglas & Van Der 

Vyver, 2004) and mobile learning (Gezgin, 2019) on students' performance in these courses, there is a notable lack 

of research focusing solely on student performance without such interventions. Investigating this aspect could 

validate or challenge the observed trends in course performance. Furthermore, the development of appropriate 

measurement tools and the implementation of quantitative studies could yield reliable, valid, and generalizable 

assessments of academic achievement, thereby providing a solid foundation for future research findings. 

Among the various factors influencing academic achievement, overconfidence emerges as a significant 

determinant. Research indicates that overconfidence can negatively impact performance across a diverse range of 

tasks (Erat et al., 2022; Hacker et al., 2008; Mooi, 2006; Nowell & Alston, 2007). While previous studies have 

extensively explored overconfidence, research specifically focused on the Database Management Systems course 

has primarily been experimental, examining the effects of open student modeling and social open student modeling 

on students' overconfidence (Somyürek et al., 2020). However, there is a noticeable paucity of studies that 

investigate this phenomenon without the influence of interventions. This study aims to address these gaps by 

examining the academic performance of students enrolled in the Computer and Instructional Technologies 

Education undergraduate program, particularly in the Database Management Systems course. It seeks to evaluate 

their performance in midterm and final examinations, as well as their levels of overconfidence. Additionally, the 

study aims to identify any differences between midterm and final exam outcomes concerning academic 

achievement and overconfidence. 
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Within this scope, the research will explore the following questions: 

1. What is the distribution of students' academic achievement scores in the midterm and final exams? 

2. Is there a significant difference in students' academic achievement scores between the midterm and final 

exams? 

3. What is the distribution of students' overestimation in the midterm and final exams? 

4. Is there a significant change in students' overestimation between the midterm and final exams? 

5. What is the distribution of students' overplacement in the midterm and final exams? 

Is there a significant change in students' overplacement between the midterm and final exams? 

 

METHOD 

Research Design 

The survey model was used to examine academic achievement scores and overconfidence of students in 

the midterm and final exams, who enrolled in the Computer and Instructional Technologies Education 

undergraduate program of the Database Management Systems course. Additionally, a repeated measures design 

was employed to analyze any discrepancies between the midterm and final academic achievement scores and 

overconfidence. 

Sample 

The study group consisted of 17 students, comprising 5 male and 12 female students enrolled in the 

Computer and Instructional Technologies Education department of an Education Faculty at a state university 

during the academic year 2021-2022, who enrolled the Database Management Systems course. 

Data Collection Tools and Procedure 

In this study, we developed two academic achievement tests to assess students' performance and evaluate 

potential overconfidence in the Database Management System course. The first test consisted of ten multiple-

choice questions covering topics taught up to the midterm, while the second test comprised 15 questions. 

Throughout the test development phase, we actively sought expert opinions to ensure the content validity and 

appropriateness of the questions. Adjustments were made based on these valuable insights. 

Our collaboration with three experts played a crucial role in this process, and to gauge the accuracy with 

which the items captured the essence of the content domain, we calculated the Content Validity Index (CVI). The 

CVI, a measure of content validity, is computed through item CVI and total CVI. Item CVI reflects the 

appropriateness of each item based on experts' assessments, calculated as "Item CVI = Number of Positive 

Evaluations / Total Number of Experts." Total CVI, an aggregation of item CVIs across the entire test, is calculated 

as "Total CVI = Sum of Item CVIs / Total Number of Items." Notably, our consistently high Total CVI values for 

both the midterm and final achievement tests (above 0.80) indicate robust content validity. This suggests that the 

tests effectively measure the intended content domain, providing a reliable basis for evaluating students' 

understanding and performance in the Database Management System course. 

To ensure that the test is perceived as relevant and appropriate, feedback has been collected for achievement 

tests developed by the same three experts. As a result of this feedback, it has been concluded that the developed 

measurement tools also have high face validity.After the test implementation, we conducted a comprehensive 

assessment of the test items' difficulty and discrimination. The difficulty levels of the items were determined using 

the Item Difficulty Index, as outlined by Sözbilir (2010). Items were classified into different categories based on 

their difficulty index: "Very Difficult" (0.00-0.19), "Difficult" (0.20-0.34), "Moderate" (0.35-0.65), "Easy" (0.65-

0.79), and "Very Easy" (0.80-1.00), providing a nuanced understanding of the items' complexity. 

Simultaneously, we employed the evaluation intervals presented by Özçelik (1992) to assess item 

discrimination. Items with a discrimination value below 0.19 were labeled as "Very Low," those within the range 

of 0.20-0.29 were categorized as "Needs Revision," items scoring between 0.30 and 0.39 were deemed "Good, 

Acceptable," and those surpassing 0.40 were characterized as "Very Good, Acceptable." This dual evaluation 

approach allows for a thorough examination of both difficulty and discrimination levels, providing valuable 

insights into the overall effectiveness of the test items. 
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Calculations reveal that the difficulty and discrimination indices for the midterm exam align with those 

shown in Table 1. 

Table 1. Midterm Exam Difficulty and Discrimination Indices 

QUESTIONS DIFFICULTY INDEX DISCRIMINATION INDEX 

Q1 0,93 0,14 

Q2 0,29 0,29 

Q3 0 0 

Q4 0,14 0,29 

Q5 0,36 0,43 

Q6 0,64 0,43 

Q7 0,79 0,43 

Q8 0 0 

Q9 0,5 1 

Q10 0,43 0,57 

 

Upon assessing the difficulty levels and discriminative values of the midterm exam questions within these 

specified evaluation ranges, it was observed that questions 1, 3, and 8 were not suitable. Consequently, these 

questions were excluded from the achievement test. 

A similar rigorous process was applied to ensure the validity and reliability of the academic achievement 

test used for the final exam. Table 2 showcases the difficulty and discriminative values of the final exam questions. 

As a result, questions 6, 9, 11, and 14 were excluded from the final assessment. 

Table 2. Final Exam Difficulty and Discrimination Indices 

 

As a result, the academic achievement test tailored for the midterm comprises 7 questions, while the final 

exam's assessment includes 11 questions. 

In order to determine students' overconfidence, additional questions assessing overestimation and 

overplacement were incorporated into the academic achievement tests prepared for both the midterm and final 

exams. Overestimation is characterized by an individual overestimating their actual performance, abilities, or 

success, displaying overconfidence in their knowledge (Moore & Healy, 2008). In this context, students were 

asked to predict whether they would correctly answer each question in either the midterm or final exam's 

achievement test. An illustrative sample question is provided in Figure 1. 

 QUESTIONS   DIFFICULTY INDEX   DISCRIMINATION INDEX 

Q1 0,25 0,5 

Q2 0,17 0,33 

Q3 0,42 0,83 

Q4 0,5 0,67 

Q5 0,5 0,67 

Q6 1 0 

Q7 0,75 0,5 

Q8 0,5 1 

Q9 0,08 -0,17 

Q10 0,33 0,67 

Q11 0,83 -0,33 

Q12 0,67 0,67 

Q13 0,67 0,33 

Q14 0,75 0,17 

Q15 0,58 0,5 
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Figure 1. An example question item from the academic achievement test and a sample question addressing 

overestimation 

Overplacement is characterized by an individual's belief that they outperform others and excel more than 

their peers (Moore & Healy, 2008). To measure overplacement, at the end of all questions in the academic 

achievement test for either the midterm or final exam, students were asked about their perceived level of success 

compared to their peers during the test (Figure 2). 

Assess your performance in this exam compared to your classmates. 

 

Figure 2. Sample question for data collection regarding overplacement 

Subsequently, the same students were administered for the final exam, which included questions aimed at 

examining students' overestimations in a similar manner. Following this, at the conclusion of the exam, a question 

related to overplacement was presented to the students. 

Data Analysis 

To compute the academic achievement test scores of students in both the midterm and final exams, the 

remaining questions after item analysis were utilized. Maximum and minimum values that can be attained from 

the exams were calculated, then the students' scores from the midterm and final tests were transformed into 

standardized scores using the maximum-minimum normalization method. This transformation placed the 

achievement scores within a range of 0 to 1. With this method, the lowest possible achievement score (0) was 

normalized to a value of 0, while the highest possible score (100) was normalized to a value of 1. Scores 

approaching 1 indicate an increase in achievement, while scores closer to 0 signify a decrease in achievement. 

Students' overconfidence was examined through overestimation and overplacement scores. To compute 

overestimation, a confusion matrix, depicted in Table 3, was initially established. In this matrix, 'a' represents the 

number of items where the participant confidently indicated they could answer correctly, depicting correct 

responses, while 'd' represents the number of items where the participant mistakenly believed they could answer 

correctly, depicting incorrect responses. Hence, 'a' and 'd' scores illustrate the participant's instances of correctly 

predicting their answers on the exam. 'c' represents the number of items where the participant confidently indicated 

they could not answer correctly but did so, while 'b' represents the number of items where the participant doubted 

their ability but answered correctly. In this scenario, 'c' and 'b' scores illustrate the instances where the participant 

made incorrect predictions. 

Table 3. Confusion Matrix 

Actual Performance                                         Student Estimation 

I Can Solve/Know/Correct                  I Can’t Solve/Don’t Know/Wrong 

 

Correct 

 

         a                                                                   b 

 

Wrong 

 

         c                                                                   d 
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The accuracy of knowledge monitoring is derived through the following formula based on the scores 

obtained in the confusion matrix. 

● Knowledge Monitoring Assessment (KMA) =  
(𝑎+𝑑)−(𝑏+𝑐)

(𝑎+𝑏+𝑐+𝑑)
 

The computed score ranges between -1 and 1. As the score approaches 1, it indicates accurate predictions 

regarding one's own success, while nearing -1 signifies significantly low awareness regarding their performance 

in the exam. This score is utilized to evaluate overestimation. 

To compute overplacement, students were asked to compare their success relative to other students using a 

5-point Likert scale question. To determine the students' real placements, the midterm and final grades were 

categorized into 5 tiers. Subsequently, the difference between estimated and actual placements was calculated to 

derive overplacement. Negative values indicate insufficient placement, whereas positive values suggest 

overplacement. 

Overplacement= Estimated Position - Actual Position (Larrick et al., 2007) 

In order to answer the first, third, and fifth research questions of the study, descriptive statistics such as 

frequency and percentage were utilized. Prior to addressing the second, fourth, and sixth research questions, a 

normality test was conducted, indicating a normal distribution of scores for both the midterm and final exams. 

However, it was observed that the overestimation scores and overplacement scores for both midterm and final 

exams did not follow a normal distribution. As a result, the second research question was analyzed using the T-

test for related samples, while the fourth and sixth research questions were scrutinized using the non-parametric 

Wilcoxon signed-rank test to investigate the change process. The analysis was performed using the SPSS 27.0 

software. 

Research Ethics 

In this study, all ethical procedures have been followed. All participants have been informed about the 

purpose, process, and ethical rights of the research. 

 

 

FINDINGS 

This section presents the results derived from the analyses conducted in response to the research questions. 

Regarding the first research question, the distribution of 'students' midterm and final grades' is illustrated 

in Figure 3. 

 

Figure 3. Distribution of Students' Midterm/Final Grades 

Students' midterm scores ranged from 0 to 0.71, while their final scores ranged from 0.09 to 0.91. Four 

students achieved the highest midterm score of 0.71, whereas one student (S2) scored 0 in the midterm exam. In 

the final exam, two students attained the highest score of 0.91. Among the participants, eight students scored 
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higher in the final exam than in the midterm, while nine students performed better in the midterm exam compared 

to the final. 

The analyses conducted to address the second research question, "Is there a significant change between 

students' midterm and final success scores?" are presented in Table 4. 

Table 4. T-Test Results for Related Samples Regarding Changes in Students' Achievement Scores between 

Midterm and Final Exams 

Midterm-Final                      

Achievement Score 
N  X S sd t p 

Midterm 17 .436 .221 16 .220 .829 

Final 17 .448 .273       

 

Students' average scores in the midterms were X = 0.436, whereas after the final exam, the average 

increased to X = 0.448. However, this increase is not statistically significant (p > .05), indicating that there is 

similarity between midterm and final achievement. Additionally, the mean scores suggest that overall student 

performance in both midterm and final exams is generally low. 

Regarding the third research question, the distribution of students' overestimations in the midterms and 

finals is presented in Figure 4. 

 

Figure 4. Knowledge Monitoring Assessment in Students' Midterm/Final 

The optimum accuracy of students' knowledge monitoring occurs when their predicted performance 

matches their actual performance in both the midterm and final exams, resulting in a score of 1. Hence, as scores 

approach 1, it indicates more accurate predictions. The average accuracy of knowledge monitoring was 0.042 in 

the midterm and 0.08 in the final exam. These results suggest that students generally failed to accurately assess 

their level of knowledge. Upon examining the scores in the figure, it's evident that in the midterm, S14 made the 

most accurate prediction regarding their own success (0.714) and displayed considerable accuracy in their 

estimation. In the final exam, S1 (0.818) and S10 (0.818) were the students most accurately predicting their own 

success, signifying their heightened awareness in these respective exams. The students who accurately predicted 

their success in the final exam also achieved the highest scores. However, this wasn't the case for the midterm. 

Although the top 4 students in the midterm did not have the highest accuracy scores in knowledge monitoring, the 

student who followed these four had the highest accuracy score. S3 (-0.429) had the least accurate prediction in 

the midterm, while S16 (-0.636) had the least accurate prediction in the final exam. Upon reviewing the figure, it's 

noticeable that almost two-thirds of the students (f=12) had knowledge monitoring accuracy scores that didn't 

significantly differ between the midterm and final exams. If the knowledge monitoring accuracy score was above 

0 in the midterm, it tended to be higher in the final, and vice versa. Additionally, 8 students scored above 0 in the 

midterm, while 9 students scored above 0 in the final exam. 
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Analyses examining whether there was a significant change between students' overestimations in the 

midterm and final exams are provided in Table 5 for the fourth research question. 

Table 5. Wilcoxon Signed-Rank Test Results for Changes in Students' Overestimations Between Midterm and 

Final Exams 

FinalKMA 

- 

MidtermKMA 

n Mean Rank Sum of Ranks z p 

Negative rank 11  7.32    80.5 .18* 0.85 

Positive rank 6 12.08    72.5   

Equal 0         

* Based on negative ranks    

 

Table 5 presents the results of the Wilcoxon signed-rank test regarding whether there is a significant change 

in students' accuracy of knowledge monitoring between the midterm and final exams. The analysis indicates that 

there is no significant difference between the accuracy of knowledge monitoring scores of students in their midterm 

and final exams (z=0.18, p>.05). However, considering the mean ranks and totals of the difference scores, it is 

evident that there are more negative ranks, implying that there is a higher number of students (N=11) whose 

accuracy of knowledge monitoring in the final exam is lower than in the midterm. 

As part of the fifth research question, graphs depicting the distribution of students' overplacement in the 

midterm and final exams were created based on their estimated positions compared to their actual positions (Figure 

5). 

 

 

Figure 5. Distribution of Students' Overplacement in the Midterm 

Figure 5 shows that 8 students overestimated their predicted positions in the midterm, indicating an 

overplacement, while 5 students underestimated their positions. Additionally, 4 students accurately predicted their 

positions, including S4, S9, S14, and S17. It is noticeable that other students showed a discrepancy of either 1 or 

2 units between their predicted and actual positions. 
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Figure 6.  Distribution of Students' Overplacement in the Final 

     When examining Figure 6, it is observed that in the final, the estimated positions of 6 students are higher 

than the actual positions, indicating an exaggeration in their positioning, while 5 students underestimated their 

positions, and 5 students accurately estimated their positions. Since S2 did not answer the question about 

overplacement in the final, data from 16 students were examined. The students who made accurate estimations are 

S3, S7, S11, S12, and S14. A difference of 1 unit was observed between the estimated positions and actual positions 

of other students.  

A collective analysis of both graphs reveals a fluctuation in differences between estimated and actual 

positions during the midterm (-2, 1, 0, 1, and 2). However, these differences narrowed down to 1, 0, and -1 in the 

final. In essence, compared to their peers, participants did not exhibit substantial deviations of -2 or 2 when 

situating themselves in the final, indicating a more accurate assessment. Furthermore, S1 and S6 consistently 

misjudged their positions in both the midterm and final exams, whereas S15 and S16 consistently overolaced their 

positions across both assessments. On the other hand, students S4, S9, and S17 accurately positioned themselves 

solely in the midterm, while S3, S7, S11, and S12 demonstrated accurate positioning only in the final. Remarkably, 

S14 was the sole student who correctly positioned themselves in both exams. Detailed outcomes of the Wilcoxon 

Signed-Rank Test, investigating significant changes between students' overplacement in the midterm and final 

exams, are presented in Table 6. 

Optimal positioning of students would yield a score of 0, meaning the estimated positions in both the 

midterm and final would match the actual positions.  Consequently, as scores approach 0, it indicates a more 

successful estimation. For the Wilcoxon Signed-Rank Test analysis, absolute differences between participants' 

estimated and actual positions were considered. This was crucial as a difference score of -2 or 2 equally signifies 

a 2-unit deviation from the actual position, revealing positive shifts irrespective of whether it was -2 in the midterm 

and 0 in the final, or 2 in the midterm and 0 in the final. 

Table 6. Wilcoxon Signed-Rank Test Results Regarding Overplacement Changes in Midterm and Final Exams. 

FinalOP - MidtermOP n Mean Rank Sum of Ranks   z   p 

Negative rank 6   5,25   31.50 1.15* .248 

Pozitive rank 3   4,50   13.50   

Equal 7         

* Based on negative ranks     

 

The results of the Wilcoxon test analysis indicate that there is no significant difference between students' 

overplacement in the midterm and final exams (z=1.155, p>.05). However, considering the rank sums and means 

of difference scores, it is observed that there are more negative ranks, indicating a higher number of students with 

overplacement scores lower in the final than in the midterm. This suggests a favorable improvement towards 

reduced overplacement. The difference between students' estimated positions in the midterm and final exams 

compared to their actual positions is presented in Figure 7.  
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Figure 7. Distribution of Overplacement Discrepancies Between Midterm and Final Exams Among 

Students 

Figure 7 illustrates an interesting trend: while 2-unit exaggeration was present in 4 students during the 

midterm, it completely vanished in the final assessments. The most frequent disparity observed consistently across 

both midterm and final exams was a 1-unit difference. Moreover, it's worth noting that 5 students accurately 

positioned themselves in the final exam, whereas 3 students did so during the midterm. 

 

DISCUSSION & CONCLUSION 

This study delved into the academic performance and overconfidence of undergraduate students enrolled 

in the Computer and Instructional Technologies Education program. It specifically scrutinized their performance 

in the Database Management Systems course during both the midterm and final exams, aiming to explore potential 

differences in academic achievement and overconfidence levels between the two assessments. It's essential to note 

that the study employed a convenient sampling approach to select second-year students of Computer and 

Instructional Technologies Education at a state university. While convenient sampling can be practical and 

efficient, it may introduce selection bias, limiting the generalizability of the findings to a broader population. The 

use of a non-randomized sampling method might result in a sample that does not fully represent the diversity of 

students in similar programs at different institutions. 

Additionally, this sampling approach may not account for variations in student backgrounds, prior 

knowledge, or learning styles, which could impact the external validity of the study. It is crucial to recognize that 

the specific characteristics of the selected sample may influence the study's outcomes and limit the extent to which 

the findings can be applied to a more diverse student population. 

To overcome this limitation in future research, it is recommended to adopt a more robust sampling strategy, 

such as random sampling. This approach would not only contribute to a more rigorous study design but also bolster 

the generalizability of the results. By incorporating random sampling, researchers can ensure a more representative 

selection of participants, thus offering a broader and more comprehensive understanding of the intricate 

relationship between academic performance, overconfidence, and the structure of courses in Database 

Management Systems education. Findings of the study revealed a range in students' academic scores, from 0 to 

0.71 during the midterm and 0.09 to 0.91 in the final exam. Notably, roughly a third of the students (N=4) achieved 

scores of 0.7 and above in both exams, indicating a notable level of success. However, concerning performance, 

9 students scored below 0.4 in the final exam, while 6 students did so in the midterm, signaling a lower academic 

performance level. Scores for other students ranged between 0.4 and 0.7. The class's average score was 0.436 for 

the midterm and slightly increased to 0.449 in the final exam. These results suggest a generally low average 

academic achievement for the class, with approximately two-thirds falling short of a satisfactory level. 

Furthermore, there was no statistically crucial difference found between students' academic performance in the 

midterm and final exams, indicating a parallel performance level between the two assessments. 
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Tailoring database systems to meet the ever-evolving market demands is a complex endeavor, calling for 

the collaborative efforts of experts from diverse backgrounds (Poščić et al., 2012). Given the pivotal role that 

database systems play in the successful implementation of information systems (Etemad & Küpçü, 2018; Morien, 

2006), it's not surprising that virtually all computer-related programs necessitate at least one course dedicated to 

database systems (Nagataki et al., 2013). However, the teaching of database analysis and design proves challenging 

due to its abstract and intricate nature (Connolly & Begg, 2007; Murray & Guimaraes, 2009). Studies consistently 

report that many students struggle to grasp the fundamental concepts of databases (Hamzah et al., 2019). Notably, 

Folorunso and Akinwale (2010) highlighted a significant deficiency in students' performance in SQL, an integral 

part of database courses, indicating a lack of understanding about its significance. In essence, the outcomes of our 

study echo the findings across international literature, shedding light on students' academic achievements in 

database management systems courses. 

Students' low academic achievement scores are believed to be influenced by the structure of the course. 

The Database Management Systems course is designed to encompass both theoretical and hands-on elements, 

aiming to instill the following proficiencies in students: 

- Defining the core concepts of databases and database management systems. 

- Elucidating the functionalities inherent in database management systems. 

-Executing the sequential stages of database creation (encompassing requirement analysis, conceptual, 

logical, and physical modeling). 

- Proficiency in querying, modifying, adding, and removing data using the SQL language. 

- Competence in establishing and administrating databases within a database management system. 

Students engaging in the process of designing a database for an information system must adeptly employ 

problem-solving and analytical skills during the requirement analysis phase and subsequent conceptual modeling 

through the creation of entity-relationship diagrams. Logical modeling marks the stage where data relationships, 

structures, and constraints within the database are defined, governed by specific rules and principles crucially 

applied across varied contexts. Meanwhile, physical modeling involves the creation of databases using specific 

management systems such as MSSQL, MySQL, Oracle, enabling querying, implementing database structures like 

triggers, stored procedures, and indexes to ensure data integrity, performance optimization, and security 

enhancement. Within the curriculum, students delve into Structural Query Language (SQL) to craft databases, 

execute queries, and construct these essential database structures. Crafting effective SQL queries necessitates a 

deep understanding of command functionalities, coupled with the ability to employ these commands in the right 

sequence and context. Ultimately, the Database Management Systems course offers a comprehensive fusion of 

theoretical knowledge and hands-on applications in database design, querying, and management, encompassing a 

broad spectrum of conceptual, operational, and high-level skills. The complexity of learning arises from the 

demand to employ these multifaceted skills, resulting in increased effort from students.  

Moreover, Database Management Systems run parallel processes to Introduction to 

Programming/Computer Science courses, equipping students with analogous proficiencies. For example, 

processes in requirement analysis and conceptual modeling mirror those in analysis and design stages in 

programming. A meticulous and error-free execution of logical modeling becomes pivotal for program-database 

interaction and precise data processing. Programmers must adeptly wield SQL to facilitate seamless interaction 

between their applications and databases. Hence, the Database Management Systems course and programming 

courses share a direct connection, covering realms of analysis, database creation, and SQL query writing. 

Additionally, both courses integrate akin cognitive and metacognitive processes and foster analytical, algorithmic, 

and problem-solving skills. Considering these interconnected aspects, it's obvious that these courses are intricately 

entwined. A review of studies on Introduction to Programming courses in global literature reveals a recurrent trend 

of low performance (Bennedsen & Caspersen, 2007; Watson & Li, 2014). Watson and Li's (2014), meta-analysis 

consolidating fifty years of research on Introduction to Programming courses unveils a consistent global failure 

rate (33.3%). Moderator analysis highlights minor variations in pass rates influenced by class level, country, and 

class size.  

Drawing from the insights gained findings related to academic success, a beneficial recommendation for 

educational enhancements emerges. Offering supplementary resources and activities to assist students facing 

challenges can play a pivotal role in closing the academic performance gap. Furthermore, integrating practical 
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scenarios and real-world applications into lessons is considered advantageous for refining students' proficiency in 

crafting effective SQL queries. 

In this study, we delved into not just the academic achievements of students but also their overconfidence 

in exam performance. Overconfidence occurs when an individual believes in their knowledge and abilities to a 

greater extent than they truly possess It can take forms such as overestimation, overplacement and overprecision 

(Moore & Healy, 2008). Our aim was to explore students' overestimation and overplacement. To analyze students' 

overestimation, we employed knowledge monitoring accuracy scores, a widely used method by Tobias and 

Everson (2002), that measures the gap between students' actual performance and their perceived confidence levels. 

Those who accurately evaluate their knowledge are thought to excel in filling gaps, staying updated, and adapting 

to new scenarios. Therefore, this trait, closely linked to overconfidence, is considered both a metacognitive skill 

and an influence on the learning process. For students, an optimal knowledge monitoring accuracy score of 1 

indicates a perfect alignment between their anticipated and actual performance in both midterm and final exams. 

Conversely, a score of -1 implies no correlation between predicted and actual outcomes. On average, students 

scored 0.042 in knowledge monitoring accuracy for the midterm and 0.08 for the final exam. These findings 

indicate that most students struggled to accurately gauge their exam performances. As expected, those who best 

predicted their final exam success were the highest achievers. However, among the top scorers in the midterm, the 

student with the second-highest grade displayed the best knowledge monitoring accuracy. Several researchers 

noted that individuals with lesser abilities tend to exhibit more overconfidence (Miller & Gerraci, 2011; Kruger & 

Dunning, 1999). This suggests that as proficiency grows, overconfidence diminishes and accuracy in self-

assessment increases. The observation that the highest achievers were also the most accurate predictors supports 

this notion. 

In exploring our fourth research question concerning significant differences in students' knowledge 

monitoring accuracy scores between the midterm and final exams, our findings from the Wilcoxon signed-rank 

test indicated no statistically significant difference (z=0.18, p>.05). This suggests that relying solely on students 

to predict their performance question by question may fall short in effectively boosting their awareness. However, 

it is important to note that while the statistical analysis did not reveal a significant change, we acknowledge the 

need for a nuanced interpretation of the results. 

Upon closer examination of the mean ranks and totals of the difference scores, we observed a trend wherein 

more negative ranks were prevalent in the final exam. This suggests that a relatively larger group of students 

(N=11) exhibited lower accuracy of knowledge monitoring in the final exam compared to the midterm. Despite 

the lack of statistical significance, this observation encourages a deeper exploration of the potential implications 

of these variations, indicating trends in students' knowledge monitoring accuracy that require careful 

consideration. Future studies could explore these patterns more comprehensively to contribute to our 

understanding of students' awareness of their own knowledge. 

It is also noteworthy that approximately two-thirds of the students (n=12) demonstrated consistent 

knowledge monitoring accuracy scores between the midterm and final exams. Further analysis revealed interesting 

patterns – if a student had a positive knowledge monitoring accuracy score in the midterm, they tended to maintain 

a higher score in the final exam, and vice versa. A positive score, in this context, signifies a higher proportion of 

accurate estimations compared to inaccuracies, even if the individual isn't entirely sure about the correctness of 

specific answers. Conversely, a negative score indicates less than 50% awareness of the correct answers. 

In light of the findings on overconfidence, it is recommended that incorporating activities or assessments 

focused on enhancing students' self-assessment skills into the curriculum would be beneficial for educational 

improvements. Moreover, implementing feedback mechanisms to assist students in aligning their perceived 

confidence with their actual performance could significantly contribute to fostering awareness. 

The fifth segment of the research delved into the peculiarities of students' overplacement discrepancies 

between their midterm and final assessments. There are more students whose estimated positions are higher than 

their actual standings in both midterm and final exams. However, an intriguing shift emerged—there was a 

noteworthy uptick in students accurately predicting their positions for the final exam, accompanied by a decline 

in overestimation tendencies. Interestingly, nearly a third of the students demonstrated a marked improvement in 

their ability to predict their class rank during the final evaluation compared to their earlier predictions in the 

midterm. Nevertheless, the investigation concluded that there existed no significant discrepancy between students' 

overplacement tendencies from the midterm to the final assessments. Yet, upon deeper analysis, it became evident 

that a predominant number of discrepancy scores leaned towards the negative end. This pointed to a scenario 

where more students in the final assessment had overplacement scores lower than those observed during the 



Analyzing Academic Achievement and Overconfidence in Database Management Systems Course: 

A Case Study of Computer and Instructional Technology Education Students 

 

 127 

midterm. This shift implies a positive trajectory in reducing overestimation tendencies. Intriguingly, the absence 

of any instances where students exhibited a two-unit overplacement in the final assessment, a phenomenon 

observed in four students during the midterm, lent further support to this observation. The timing of grade releases 

post-midterm might have provided students a clearer perspective to realistically gauge their performance compared 

to their peers, contributing to a decrease in overplacement tendencies in the final assessment. Studies in educational 

psychology have revealed that when students are able to compare their progress with that of their classmates, it 

tends to refine their self-evaluations regarding their class standings (Somyürek and Brusilovsky, 2015). This 

echoes the findings from existing literature in this domain. 

The disclosure of midterm grades, albeit to a small extent, is seen as having the potential to slightly enhance 

students' awareness of their class standings, leading to more realistic self-assessments and potentially reducing 

tendencies for overplacement. Providing students with comparative feedback on their performance relative to their 

peers in educational settings is considered a valuable step in addressing the challenge of overplacement. 

To assist students exhibiting high overconfidence and low academic success in Database Management 

Course, future research should delve deeper into the underlying reasons for this phenomenon.  

Moreover, exploring how success and overconfidence are influenced by factors, whether they are independent of 

or dependent on the subject matter—such as learners' personality traits and achievement goal orientations—, is 

considered valuable. Developing intervention strategies based on these insights is also deemed beneficial.  
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