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Abstract  
 
 
This paper introduces the LEGO® Database, a large natural dataset that can be used to teach Structured 
Query Language (SQL) and relational database concepts. This dataset is well-suited for introductory and 
advanced database assignments and end-of-semester group projects. The data is freely available from 
Kaggle.com and contains eight tables with 633,250 rows of data on 11,673 LEGO® sets sold between 

1950 and 2017. As a guiding example, I introduce an example group project assignment designed to 
provide students hands-on experience with database management and SQL queries. I also discuss tips, 
suggestions, and lessons learned from using the data for group projects over the past five years. While 
LEGO® bricks have been widely used in educational settings, including college and computer classrooms, 
this is the first work to discuss the use of LEGO® data in a college database course. 
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Using LEGO® Brick Data to  

Teach SQL and Relational Database Concepts 

James Wolf 

 

1. INTRODUCTION 

 
There is significant debate among IT educators 
regarding the best type of database needed to 
teach Structured Query Language (SQL) and 
relational database concepts. Some point out that 
small, simplified databases make it easier for 
students to grasp fundamental database concepts 

and SQL syntax without getting overwhelmed 
(Miao et al., 2019). However, many educators are 
concerned that "toy" databases may not fully 
prepare students for the challenges they will face 
after graduation (Jukic & Gray, 2008; Wagner et 
al., 2003; Yue, 2013). 
 

Smaller datasets allow students to manually 
inspect the data and verify the accuracy of their 
queries (Taipalus et al., 2023). This practice is 
particularly beneficial for novices as it helps them 
identify logical errors in their SQL statements and 
understand the relationship between the query 

and its output (Miao et al., 2019; Taipalus et al., 
2023). 
 

However, these small and simple databases may 
fail to adequately prepare students for the 
complexities of real-world database systems, 
which typically involve large datasets (Yue, 

2013). For this reason, many database educators 
now advocate using large, real-world data in 
database courses to better prepare students for 
the complex database systems they will 
encounter once they enter the workforce (Jukic & 
Gray, 2008; Wagner et al., 2003; Yue, 2013). As 
a result, these natural datasets tend to be much 

larger and more complex than the simplified 
examples in textbooks. They may provide more 
realistic learning experiences. 
 

This work introduces database instructors to the 
Kaggle.com LEGO® database and demonstrates 

how it can be used to teach database concepts 
(especially SQL skills) in a college classroom. The 
data are appropriate for all phases of database 
instruction but especially well-suited for a 
semester-long group project. As a guiding 
example, I introduce a group project assignment 
designed to provide students with hands-on 

experience in database management. The 
detailed project helps students develop SQL and 

database management technical skills as well as 

soft skills, such as teamwork and problem-
solving.  
 
I have successfully used variations of the detailed 
LEGO® Database Project in graduate and 
undergraduate database courses. In addition to 
describing the LEGO® Database and an example 

group project assignment, I also discuss teaching 
tips, suggestions, and lessons learned from using 
the LEGO® data for group projects over the past 
five years. 
 

2. LITERATURE REVIEW 
 

Database management and SQL are among IT 
professionals' most important and sought-after 
skills. While NoSQL databases have increased in 
usage, relational databases remain more widely 
used, and database management and SQL skills 
continue to be in high demand for IT professionals 

and a growing number of fields that employ 
artificial intelligence (AI), business analytics, and 
data analysis. Recent studies on the required 

skills for IT professionals show that relational 
database skills remain in high demand. One of the 
most important of these skills is the ability to 
query relational databases using SQL. 

(Cummings & Janicki, 2021, 2020; Gurcan & 
Sevik, 2019; Halwani et al., 2022; Li et al., 2021; 
Radovilsky et al., 2018; Yin & Zhang, 2023) 
 
Database skills are included in approved 
computing curricula and mandated by computing 
accrediting bodies. Both ABET's Computing 

Accreditation Commission and the ACM-AIS 
IS2020 Task Force model curriculum emphasize 
the importance of database management in 
Information Systems degree programs (ABET, 

2023; Leidig & Salmela, 2022). The IS2020 
report, produced by the Joint Task Force of the 

Association for Computing Machinery (ACM) and 
the Association for Information Systems (AIS), is 
the latest in a series of model curriculum 
recommendations and guidelines for 
undergraduate degrees in Information Systems 
(IS). IS2020 lists the ability to query a relational 
database as a required competency for 

Information Systems graduates, specifying that 
graduates should be able to "translate user 
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stories to SQL statements using (SELECT, FROM, 

WHERE, ORDER BY, DISTINCT, LIKE, BETWEEN, 
IN, JOIN, GROUP BY, HAVING, sub-queries, ANY, 
ALL, UNION) (Leidig & Salmela, 2022)."  

 
Database Education Challenges 
Several studies have found that students find 
computing boring (Bellino et al., 2021; Biggers et 
al., 2008; Giannakos et al., 2017; Yardi & 
Bruckman, 2007; Zaharias, 2009) and 
unconnected to the world outside of the 

classroom (Anderson et al., 2008; Bellino et al., 
2021). Students often feel that the exercises and 
assignments from their computing classes are 
irrelevant to situations encountered in their daily 
lives (Bellino et al., 2021). 
 

LEGO® Bricks in the College Classroom 
Educators from all disciplines have attempted to 
make learning fun and more hands-on by using 
LEGO® Serious Play (LSP) exercises in their 
classes. LEGO® bricks have been employed in a 
wide array of college classrooms, most often in 
STEM courses, but also in business and arts 

classrooms (Benesova, 2023; Geithner & Menzel, 
2016; Jensen et al., 2018; Martin-Cruz et al., 
2022; Warburton et al., 2022; Wengel, 2020). 
 
LEGO® Bricks in College Computer Classes 
LEGO® brick activities have been widely used in 
computer education. For example, Kurkovsky 

(2018) highlighted the use of LEGO® bricks in 
teaching software interface design. Zhang (2016) 

detailed 12 years of employing LEGO® Robotics to 
introduce Artificial Intelligence. Lindh and 
Holgersson (2007) examined the impact of 
LEGO® Serious Play (LSP) on students' problem-

solving in mathematics and technology. 
Steghöfer et al. (2017) described LEGO®-based 
workshops for teaching the agile software 
engineering process and scrum. Morales-Trujillo 
(2021) described KUALI-Brick as a LEGO® activity 
for teaching software quality assurance. 
 

Similarly, Kurkovsky (2016) introduced the use of 
LEGO® bricks to teach test-driven development. 
Kurkovsky (2015) explored the use of LEGO® 
Serious Play for teaching software engineering. 

Fronza et al. (2022) reported a remote coding 
camp for high school students, adapting LEGO® 
activities for online engagement. Walsman et al. 

(2022) employed LEGO® bricks in a virtual 
learning environment for structural 
understanding. 
 
Using LEGO® bricks in the computer classroom 
can create a playful and imaginative atmosphere 

that many students enjoy. For example, students 
in Kurkovsky et al. (2019) reported that the 

LEGO® activities allowed them to understand 

software development from a different 
perspective and helped them to visualize and 
further develop their ideas. 

 
Similarly, student feedback from Kurkovsky 
(2015) suggested that LEGO® helped improve 
teamwork and oral communication. Students 
indicated LEGO increased motivation, promoted 
creativity, and improved information retention. 
Many students enjoyed LEGO and looked forward 

to using them more. 
 
While LEGO® bricks have been widely used in 
computing education, this is the first paper to 
discuss the use of LEGO® brick data in database 
education. 

 
Relevance, not fun, changes perspectives 
Fun activities, like those that utilize LEGO® 
Serious Play, may not be enough to change 
student attitudes toward computing. Bellino et al. 
(2021) note that most "fun" interventions are not 
very useful and do not have a lasting impact on 

student perceptions. Bellino et al. (2021) noted 
that students enjoy "fun" interventions but that 
these interventions did not change students’ 
perceptions of computing as boring/fun. 
However, Bellino et al. (2021) did find that 
relevant interventions changed student 
perceptions of computing as boring/fun. 

 
Students want their studies to feel relevant to 

their lives, careers, and the world outside the 
classroom (Bellino et al., 2021). Several studies 
have found that students do not find computing 
classes relevant to the real world (Barker et al., 

2009; Bellino et al., 2021; Biggers et al., 2008; 
Kafura & Tatar, 2011; Kapoor & Gardner-McCune, 
2018; Yardi & Bruckman, 2007). 
 
Real-World Problems 
One of the most effective ways to make learning 
relevant and connect student learning with the 

outside world is by having students work on real-
world problems (Hsu et al., 2018). Real-world 
problems can help students develop their 
problem-solving skills, learn to think critically and 

develop their ability to collaborate with others. 
Additionally, real-world problems can help 
students see the relevance of computational 

thinking in their own lives and future careers (Hsu 
et al., 2018). Similarly, using a real-world dataset 
with a well-known domain (e.g., LEGO® bricks)  
could provide a connection to everyday life that 
students feel is often missing from computing 
classes (Bellino et al., 2021; Jukic & Gray, 2008). 

 
Education research shows that a problem-solving 
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curriculum based on real-world settings can lead 

to better intellectual curiosity and attitudes 
toward education (Bellino et al., 2021). Students 
are more motivated to learn when the subject 

matter is relevant to their personal lives (Ormrod 
& Davis, 2004) and learn more when  the material 
is interesting (Ormrod & Davis, 2004). 
 
The Declarative Nature of SQL 
Novice SQL programmers have difficulty with SQL 
queries that require GROUP BY with and without 

HAVING, NATURAL JOINS, simple subqueries, 
correlated subqueries, and self-joins (Ahadi et al., 
2015, 2016; Miedema et al., 2023; Migler & 
Dekhtyar, 2020; Taipalus et al., 2018). 
 
Sadiq et al. (2004) suggested that these 

difficulties stem from the declarative nature of 
SQL. SQL requires that students think in terms of 
sets rather than step-by-step procedures. 
Echoing this, Celko (2008) believes that a 
procedural programming mindset keeps SQL 
novices from taking full advantage of the power 
of SQL and other declarative languages. This 

mindset poses a hurdle for many beginners. Ahadi 
et al. (2015) suggest that novices might make 
errors due to a procedural approach to 
constructing queries rather than embracing the 
set-based logic of SQL. 
 
To affect the needed change in mindset, novice 

SQL programmers need both instruction and 
opportunities for practice. The LEGO® Database 

combines the fun of LEGO® bricks and the 
relevance of a large database of real-world data 
with a well-known domain.  
 

The LEGO® Group was founded in Billund, 
Denmark, in 1932 by Ole Kirk Kristiansen and is 
now one of the world's largest manufacturers of 
toys (LEGO.com, 2024a). The LEGO® name 
derives from the Danish words Leg and Godt, 
which means "Play Well" (LEGO.Com, 2024a). 
The company is best known for its LEGO® bricks. 

LEGO® bricks are small, interlocking plastic blocks 
in various shapes, sizes, and colors. LEGO® bricks 
can be connected to create countless models and 
structures. LEGO® bricks are typically sold in sets 

that allow builders to build a specific object 
(LEGO.Com, 2024a). The most popular sets are a 
mix of homegrown themes LEGO® Icons, a range 

for older builders, LEGO® City and LEGO® 

Technic™, and entertainment IPs like Star Wars™ 
and Harry Potter™ (LEGO.Com, 2024b). 
 

3. THE LEGO® DATABASE 

 

 
Figure 1: A Basic Entity Relationship 

Diagram of the LEGO Database 
 
 
The LEGO® database has eight tables with 

633,250 rows of data on 11,673 LEGO® sets sold 
between 1950 and July 2017. Please see 
Appendix A for more details. 
 

Table Rows Columns 

Sets 11,673 5 

Colors 135 4 

Themes 614 3 

Inventories 11,681 3 

Inventory_Parts 580,251 6 

Inventory_Sets 2,846 3 

Part_Categories 57 2 

Parts 25,993 3 

Total  633,250 29 

Table 1: List of Tables in the LEGO® 

database 
 
LEGO bricks have become a global phenomenon, 
and several online sites cater to LEGO fans. One 
of the best of these sites is Rebrickable.com 

(Brick Land, 2022). Rebrickable.com allows 

owners of LEGO sets to see the other LEGO sets 
they can build from the sets and parts they 
already own (https://rebrickable.com/about/). 
The database contains information on which parts 
are included in different LEGO® sets (LEGO 
Database, 2017). The data for the Kaggle.com 
LEGO® Database was obtained from 

Rebrickable.com and uploaded to Kaggle.com by 
Rachael Tatman, a language technology educator 
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who previously worked as a developer advocate 

and data scientist at Kaggle.com (Tatman, 2024). 
 

4. AN EXAMPLE ASSIGNMENT 

 
To illustrate the LEGO® database’s classroom 
potential, I present and discuss a hands-on 
database assignment. Please see Appendix B for 
the full text of the assignment. The LEGO® 
Database Project has six parts and seven 
deliverables, each with unique requirements and 

point values. This project typically accounts for 
10% of the overall course grade. 
 
Section 1. Group Contract: The project begins 
with team formation and the completion of a 
Group Contract. This contract delineates the 

team's roles, responsibilities, and expectations, 
thus ensuring a unified approach. 
 
The instructor assigned all groups, and no formal 
roles were assigned. Students determined formal 
or informal roles after posting the assignment and 
after a lecture on group work. In addition to a 

lecture on Building an Effective Team, teams were 
required to prepare and assent to a group 
contract outlining modes of communication, 
expectations, and a conflict resolution framework. 
 
Section 2. Data Model: Using the LEGO® 
dataset from Kaggle, students analyzed the data 

and created an Entity-Relationship Diagram 
(ERD) employing the crow's foot notation based 

on the provided crude ERD. This task aimed to 
develop skills for understanding data 
relationships and schema design. 
 

Section 3. Creating and Loading Kaggle 
Data: Students employ Data Definition Language 
(DDL) and Data Manipulation Language (DML) to 
create database tables according to the ERD, load 
data, and establish key relationships. This phase 
offers practical experience in database creation 
and management. 

 
Section 4. Querying the Data: This section 
challenges students to write SQL queries for data 
extraction, ranging from basic retrieval to 

complex queries involving aggregate functions 
and subqueries. It tests proficiency in data 
retrieval using SQL commands and functions. 

 
Section 5. Entering New Data: Students 
manually input data for a specific LEGO® set 
(e.g., a Pirate Ship) to simulate real-world 
database updating scenarios. This tests students’ 
understanding of the existing database structure 

and helps develop integration skills. 
 

Section 6. Feedback: The project concludes 

with reflective feedback. Students write 
statements outlining their contributions and 
evaluating their peers, fostering self-awareness 

and peer evaluation skills. 
 
Assessment is based on participation, submission 
quality, and peer feedback and is aimed at 
promoting engagement and a deeper 
understanding of database concepts. The 
methodology emphasizes practical application, 

collaborative learning, and reflective practice 
within a structured educational framework, 
bolstering technical and soft skills, such as 
teamwork and critical thinking. 
 

5. TEACHING TIPS 

 
Group projects and collaborative assignments are 
common in collegiate database courses. If done 
well, group work can enhance student enjoyment, 
engagement, and learning (Johnson & Johnson, 
2008; Murphy et al., 2020). However, if done 
poorly, group work can add to student frustration, 

disengagement, and group failure (Thiemann, 
2022; Wolf, 2011). 
 
Group Formation 
Given the importance of getting groups right, 
group formation has been widely studied. While 
some studies report the advantages of 

homogeneous groups (Müller et al., 2024) or 
even that group diversity does not impact results 

(Horwitz & Horwitz, 2007), most research 
suggests that diverse groups outperform non-
diverse groups (Chen et al., 2019; Cheng et al., 
2008; Horwitz & Horwitz, 2007; Summers & 

Volet, 2008; Yang et al., 2022).   
 
It is important to prioritize building teams for 
success. I typically create teams of three or four 
students. For a class of 24, I create eight groups 
of three. Strategically, I distribute the strongest 
SQL programmers and students who might need 

more team support. I place the remaining 
students randomly or based on stated student 
preferences. Before team formation, I solicit 
student input on desired teammates. 

 
My experience shows that placing all high 
performers together or all those who struggle 

together leads to uneven outcomes. By mixing 
skill levels, I find that all groups are more likely 
to complete the project successfully.   
To promote problem-solving within teams, I 
encourage students to ask their teammates for 
help before contacting me with project difficulties.  

 
I recently implemented a policy where students 
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must copy their teammates on any questions sent 

via email. This fosters transparency and 
potentially allows teammates to solve the 
problems among themselves. Additionally, I often 

delay before responding to a team member's 
question, giving their peers a chance to offer 
solutions and reinforcing a sense of team 
responsibility. 
 
Encouraging Teamwork 
Following Johnson and Johnson's (2008) advice, I 

have built in interdependence, time for teamwork 
skills, and individual accountability in the group 
project. I have created interdependence by 
providing each student group with group-specific 
Oracle credentials. All group members have 
access to the same Oracle account, and all SQL-

related group work must be completed using the 
group account. Also, the assignment focuses on 
interdependence. The tables must be created 
before the data can be loaded. The data must be 
in place before the queries in section 4 can be 
completed or before the new set's data can be 
loaded in section five. 

 
I devote time to teamwork in several ways. First, 
before assigning the project, I lecture on 
teamwork in class. I also incorporate several 
strategies for mitigating negative group aspects. 
Each team must create a group contract that 
spells out expectations and how to handle group 

conflicts. 
 

To encourage teamwork and team bonding, I 
have students complete in-class assignments 
together and establish team contracts outlining 
communication expectations, conflict resolution 

protocols, and project roles. Once the group 
project is assigned, teams must sit together 
during class meetings and work collaboratively on 
in-class assignments and project components. 
 
The project's deliverables are staggered over 
several weeks, and I check in with each team 

during each class meeting after the project is 
assigned.  
 
Finally, I build individual accountability into the 

assignment by requiring each team to summarize 
each member's contribution. Each student must 
complete an individual learning reflection and a 

post-project survey asking them to rate their 
group members and themselves on several 
aspects of group interactions.   
 
Tools and Technologies Used 
For this assignment, students used Oracle 19c 

and SQL developer. These tools were already 
used throughout both the undergraduate and 

graduate courses. In addition, the SQL developer 

has easy-to-use import functionality, which 
allows the students to import the Kaggle LEGO® 
data directly into Oracle. Throughout the courses, 

students use individual Oracle accounts. All group 
members were given access to a group account 
on the university server for the group 
assignment. Another benefit of using SQL 
Developer is that it allows for command echoing 
via the SET ECHO utility. This allows students to 
submit a single plain text file showing both SQL 

and query results.  
 
Assessment Criteria 
Learning outcomes and assignment grades were 
assessed through direct and indirect measures. 
The direct measures included the evaluation of 

the technical correctness of all deliverables—the 
ERD, SQL scripts, and reflective feedback. The 
indirect measures involved self-assessments and 
peer evaluations, which were measured using 
online surveys.  
 
Technical Correctness  

Errors in SQL queries can be classified into four 
error categories: syntax errors, semantic errors, 
logical errors, and complications (Ahadi et al., 
2015, 2016; Miedema et al., 2023; Migler & 
Dekhtyar, 2020; Taipalus et al., 2018). Syntax 
errors are errors in the formatting and structure 
of the SQL code that prevent the database 

management system from understanding and 
executing the query  (Ahadi et al., 2015, 2016; 

Taipalus et al., 2018). Semantic errors are errors 
where the SQL code is syntactically correct but 
does not produce the intended results for any 
given data demand (Brass & Goldberg, 2006; 

Taipalus et al., 2018). Logical errors are errors 
where the SQL code is syntactically correct but 
does not produce the intended results for a 
particular data demand (Taipalus et al., 2018). 
Complications are queries that return the correct 
result table but are unnecessarily complex in their 
execution (Brass & Goldberg, 2006; Taipalus et 

al., 2018). Taipalus et al. (2018) use the term 
exemplary to denote queries without errors or 
complications.  
 

When judging the technical correctness of the 
SQL coding segments of the assignments, I use 
the following criteria. Exemplary code receives 

full credit, and SQL complications receive only 
minor deductions. Semantic and logical errors, 
depending on the severity of the error, receive 
partial credit. SQL with syntax errors usually 
incurs significant deductions. 
 

Student Engagement 
Student engagement is primarily measured via 
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student self-assessments and peer evaluations. 

Both the self-assessments and peer evaluations 
were measured using online surveys. The surveys 
asked about leadership and participation rates in 

group discussions, consistency in meeting project 
deadlines, the level of effort, and the portion of 
the assignment completed. 
 

6. DISCUSSION 
 
There is significant debate among IT educators 

regarding the best type of database needed to 
teach Structured Query Language (SQL) and 
relational database concepts.  
 
 
Simple Databases 

Simple databases are easy for beginning students 
to understand and visualize (Gudivada et al., 
2007). These small databases allow students to 
focus on concepts rather than data (Gudivada et 
al., 2007; Yue, 2013) and easily identify SQL 
mistakes (Miao et al., 2019).  
 

Yue (2013) found that students are more 
engaged by databases with a readily understood 
business domain, a relatively simple structure, 
and a realistic but manageable amount of data. 
Miao et al. (2019) note that using large datasets 
to explain SQL errors is often ineffective, 
especially in educational settings. Instead, they 

suggest smaller, more focused counterexamples 
offer a more efficient and understandable way to 

illustrate the source of the error. 
 
The databases used in most college database 
classes are small and almost "toy-like" (Yue, 

2013). They are intentionally small to aid 
instruction but have a toy-like feel that adds to 
the disconnect between classroom exercises and 
real life. Utilizing the Teradata University 
Network's DMS to examine databases from 
several popular textbooks, Yue (2013) found that 
textbook database tables tended to be small, 

simple, and lacked advanced features. Confirming 
Wagner, Shoop, and Carlis (2003), Yue (2013) 
found that most textbook databases utilized the 
employee-department-project, student-course-

enrollment, or similar domains. 
 
Natural Databases 

Natural learning environments are those that 
more closely resemble real-world work 
environments, while manufactured learning 
environments are more controlled and structured 
(Taipalus & Seppänen, 2020).  
 

Natural learning environments may better 
prepare students for future work environments 

and help them develop problem-solving and 

critical-thinking skills. However, they can be more 
difficult for students to learn and may not provide 
all students with the necessary structure and 

support (Taipalus & Seppänen, 2020). 
 
A Middle Ground 
Taipalus and Seppänen (2020) suggest that the 
best approach to teaching SQL is to use a mix of 
natural and unnatural learning environments. 
This allows students to benefit from the 

advantages of both types of environments and 
helps them develop the skills they need to be 
successful in the workplace. One common 
solution is to employ small databases in the early 
stages of a database course and then switch to a 
larger, more complex database for assignments 

and projects after students have mastered the 
basics (Seyed-Abbassi et al., 2007; Wagner et 
al., 2003). Silberschatz et al. (2011) offer another 
approach, using tables with a few rows for early 
course examples but increasing the number of 
rows for more advanced exercises (Seyed-
Abbassi et al., 2007; Taipalus et al., 2023; 

Wagner et al., 2003). 
 
Gudivada et al. (2007) suggest what could be 
considered a middle ground, using a subset of a 
large natural database. They describe using a 
subset of the available product data from 
Amazon.com: only books within the "Computers 

& Internet" category for their relational database 
course. Gudivada et al. (2007) note that datasets 

used for database instruction should go beyond 
simple textbook examples, offering students a 
realistic and challenging experience that mirrors 
real-world database characteristics and 

complexities while ensuring that the scale of the 
project remains manageable within the 
timeframe of a semester-long course. 
 
A related option, not mentioned in the literature 
but employed by the author, is using privileges, 
synonyms, and tailored views for instruction and 

examples. The views can be altered and increased 
in size and complexity once students have 
mastered basic concepts and syntax. This 
method, like Gudivada et al. (2007), has the 

added benefit of acquainting students with the 
tables and data domain before adding complexity 
and volume.  

 
7. CONCLUSIONS 

 
Educational research suggests that focusing on 
problem-solving in the real world may foster 
intellectual curiosity and motivation, attitudes 

toward schooling, and academic achievement 
(Angeli et al., 2016; Wolfe & Brandt, 1998). When 
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solving real-world problems, students show 

greater curiosity, motivation, attitudes toward 
learning, and greater achievement. Focusing on 
real-world problems can make computational 

thinking more relevant and keep students 
engaged and interested in the subject (Wolfe & 
Brandt, 1998).  
 
This work introduces the Kaggle.com LEGO® 
Database and demonstrates how it can be used 
to teach database concepts (especially SQL skills) 

in a college classroom. The LEGO® Database is a 
large, real-world dataset. The dataset is complex 
enough for advanced student assignments. 
However, since the domain is familiar to most 
students, the LEGO® Database is also appropriate 
for beginning exercises. Assignments using the 

LEGO® Database have been well received by 
students. 
 
While relational database education and SQL are 
the focus of this work, the LEGO® Database is also 
useful for a wide variety of undergraduate and 
graduate courses, including statistics, data 

science, and research methods.  
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APPENDIX A. 

LEGO® Database Table Description 
 
Please note that all file and attribute descriptions are from the Kaggle.com LEGO® Database site: 

https://www.kaggle.com/datasets/rtatman/lego-database 
 
The LEGO® Database has eight tables, which are: 
 
Sets: This table contains information about the LEGO sets, such as their name, year, number of parts, 
and theme. 
 

The sets.csv file has 11,673 rows and five columns. Each column represents a different attribute of a 
LEGO set. Here is a brief description of each column: 
• set_num: The unique identification number of the set, consisting of letters and numbers. 
• name: The set's name, such as "Fire Truck" or "Batwing Battle Over Gotham City". 
• year: The year when the set was released, ranging from 1950 to 2017. 
• theme_id: The identification number of the theme the set belongs to, such as "City" or "Batman". 

• num_parts: The number of parts the set contains, ranging from 1 to 5922. 
 
Colors: This table contains information about the LEGO colors, such as their name, RGB value, and 
whether they are transparent. 
 
The file colors.csv has 135 rows and four columns. The columns are: 
• id: a unique identifier for each color (integer) 

• name: the name of the color (string) 
• rgb: the hexadecimal code for the color (string) 
• is_trans: a boolean value indicating whether the color is transparent or not (string) 
 
Themes: This table contains information about the LEGO themes, such as their name and parent theme. 
• themes.csv: This file contains 614 rows and three columns. It lists the theme names, theme 
IDs, and parent theme IDs of the LEGO themes. 

 
id: Theme unique ID. (integer) 

name: Name of the theme. (string) 
parent_id: Unique ID for the larger theme, if there is one. (integer) 
 
Inventories: This table contains information about the inventories of the LEGO sets, such as their set 

number, version, and number of parts. 
 
The file inventories.csv in the LEGO database has 11,681 rows and three columns. The columns are: 
• id: The unique identifier of the inventory (integer) 
• version: The version of the inventory (integer) 
• set_num: The set number of the  
 

inventory (string) 
id: Unique ID for this inventory entry. 
version: Version number. 
set_num: Set number (form `sets.csv`). 

 
Inventory_Parts: This table contains information about the parts in each inventory, such as their part 
number, color, quantity, and whether they are spare or not. 

 
The file inventory_parts.csv has 580,251 rows and six columns. The columns are: 
• inventory_id: The ID of the inventory the part is in (integer) 
• part_num: The ID of the part (string) 
• color_id: The ID of the color of the part (integer) 
• quantity: The quantity of the part in the inventory (integer) 

• is_spare: Whether the part is a spare or not (string) 
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inventory_id: Unique ID for the inventory this part is appearing in. This is the same as the id value in 

`inventories.csv.` 
part_num: Unique ID for the part, as per `parts.csv.` 
color_id: Unique ID for the color, as per `colors.csv.` 

quantity: The number of copies of this part included in the set! 
is_spare: Whether or not this is a spare part. Spare parts are additional parts not needed to finish the 
set. 
 
Inventory_Sets: This table contains information about the sets in each inventory, such as their set 
number, quantity, and whether they are spare or not. 
 

The file inventory_sets.csv has 2,846 rows and three columns. The columns are: 
• inventory_id: The ID of the inventory the set belongs to (integer) 
• set_num: The set number (string) 
• quantity: The quantity of the set in the inventory (integer) 
inventory_id: Unique inventory ID from `inventories.csv.` 
set_num: Unique set ID from `sets.csv.` 

quantity: The quantity of the inventory included. 
 
Part_Categories: This table contains information about the categories of the LEGO parts, such as their 
name and ID. 
 
The part_categories.csv file has 57 rows and two columns. The columns are: 
• id: contains the unique identifier for each part category (integer). 

• name: contains the name of each part category (string). 
 
Parts: This table includes information on Lego parts, including a unique ID number, the name of the 
part, and what part category it is from. 
 
The file parts.csv has 25,993 rows and three columns. The columns are:  

• part_num: Unique ID for the part (string). 

• name: Name of the part (string). 
• part_cat_id: Part category unique ID (integer) (from `part_categories.csv`). 

part_cat_id: the part category from `part_categories.csv.` 
 

APPENDIX B. 
Group Project Instructions 

 
• For this assignment, use your Group Oracle Account. Each team member will have access to 
this account. 
• There are seven deliverables for this project 
 
Part 1 Group Contract (5 Points) 
1. Complete and submit the Group Contract by 04/20 @ 11:55 PM via the course management 

system. An example Group Contract is attached. You may use the example or make one of your own.  
 
Submit the group contract via the course management system. This is deliverable #1 
  

 
Part 2 The Data Model (10 Points) 
 

2. Go to https://www.kaggle.com/rtatman/LEGO-database and download the data.  
  
3. There is much information about this data on this webpage. Please take the time to use the view 
information about each file in the dataset.  
  
4. The Kaggle site has a rudimentary Entity Relationship Diagram ERD of the LEGO® dataset 

(https://www.kaggle.com/datasets/rtatman/LEGO-database?select=downloads_schema.png). Using 
any application you want, recreate the ERD using the crow's foot method we discussed in the first half 



Information Systems Education Journal (ISEDJ)  23 (2) 
ISSN: 1545-679X  March 2025 

 

©2025 ISCAP (Information Systems and Computing Academic Professionals)                                            Page 43 

https://isedj.org/; https://iscap.us/org  

of the course. Include all attributes, primary keys, foreign keys, maximums, and optional/mandatory 

indicators.   
 
Submit a PDF of your group's ERD. This is deliverable #2 

 
Part 3 Creating and Loading the Kaggle Data (35 Points) 
 
5. Drop all the tables mentioned in the above ERD (in case you already have tables with these 
names) EXCEPT inventory_sets. We will not be using inventory_sets for this project. 
6. Use DDL to create the inventories, inventory_parts, parts, and sets tables  
7. Load the data from Kaggle.com into the inventories, inventory_parts, parts, and sets tables  

8. Write the DDL needed to create the colors, part_categories, and themes tables.  
9. Load the data from Kaggle.com into the colors, part_categories, and themes tables.  
10. Write the SQL needed to create the primary keys for each table. 
11. Create all needed foreign keys. Please note that EVERY relationship in your ERD represents a 
foreign key.   
12. SET ECHO ON and Run DESCRIBE on each table created for this project 

13. Run SELECT * on each table created for this project. Show only the first ten rows from each 
table.  
 
Submit a single file (plain text) showing the SQL and results for questions 5-13. This is deliverable #3 
  
  
Part 4 Querying the Data (10 Points) 

  
14. Query the proper systems/dictionary table to show all constraints on each table you created. 
Only show the tables you created for this assignment—order tables in ascending order by name. Use 
FORMAT and SET PAGESIZE as needed to improve the appearance of the results. 
15. Create the query to answer: How many red parts are in the LEGO® data? Count all parts with 
red anywhere in the color name. 
16. Create the query to answer: What are the Parts Categories with the highest percentage of spare 

parts compared to non-spare parts? Show the top 5 in descending order. Order by column number. Do 
not order by column name or alias.  

17. Create the query to answer: What is the parent theme with the most "children" themes?  
18. Find the average number of pieces in each LEGO® set (by year). Give the average number of 
pieces a meaningful alias. Order the results from highest to lowest using the alias for the average 
number of pieces. Show only the top 8 years.  

19. Create the query needed to answer: Which set has the most unique spare parts?  
20. Create the query to answer: Which theme has the most total parts across all sets? Show the 
name and the number of pieces. Show only the top theme (or themes if there is a tie) – not all.  
21. What is/are the oldest sets in the LEGO® data WITH a Guardians of the Galaxy theme? Show 
only the oldest set (or sets if there is a tie) – not all. You must use a NATURAL JOIN for this question.  
 
Submit a single file (plain text) showing both the SQL and results for questions 14-21. This is deliverable 

#4 
 
Part 5 Entering New Data (30 Points) 
22. Enter all data for LEGO® set 11966-1: (Pirate Ship) into your tables. More information about 

LEGO® set 11966-1: (Pirate Ship) can be found here: https://brickset.com/sets/11966-1   
Enter all data via INSERT statements.  
23. You must enter the set into the set table and populate all other tables as needed. There are 33 

parts, but some are duplicates. Some may already exist in the data, but others must be added. This 
part may be the assignment's most time-consuming (and difficult) part. Please plan accordingly. 
24. SET ECHO ON and Run the needed SELECT statements to show that you have loaded the data 
correctly. SHOW ALL DATA from #22/#23. Only show the data related to the Pirate Ship set. Use 
FORMAT and SET PAGESIZE if needed to improve the appearance of the results.  
 

Submit a single file (plain text) showing the SQL to answer questions 22-24. This is deliverable #5 
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Part 5.a. – for graduate student teams only 

You must also enter all data for an additional LEGO® set -- https://brickset.com/sets/11961-
1/Helicopter 
 

Repeat steps 22-24 for this LEGO® set -- include with deliverable #5 
 
Part 6 Feedback (10 Points) 
25. Write a short statement describing each member's contribution to the project. This is deliverable 
#6 (5 points) 
 
26. Each group member must complete a survey on team member contributions. This is an 

individual assignment.  
 
I will post the survey during Week 15. This is deliverable #7 (5 Points). 
 

 
 


