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Abstract

The purpose of the study is to investigate and evaluate the most common misun-
derstandings that are associated with the subject of Machine Learning, and then to
make a direct comparison between the findings of the study and the Machine Learning
course that is currently being provided by the Delft University of Technology as part
of their Bachelor’s degree program. In order to do this, the study uses literature anal-
ysis, together with interviews conducted with teachers and students of the course in
question. The paper analyses the origin of the misconceptions and proposes different
methods that can be used in order to eradicate the found misconceptions and, at the
same time, methods that could help teachers discover new misconceptions.

1 Introduction
Situated in a fast and rapidly changing world, with high demands and expectations, the
Machine Learning domain presents one of the most promising methodologies that is re-
quired in the majority of working industries. In the article entailed "A Review of Machine
Learning and Deep Learning Applications", the authors analyse multiple fields in which
Machine Learning systems can be used including object recognition, object detection, and
object processing; semantic analysis and natural language processing; information retrieval;
predictions [1]. However, as professor Amy J. Ko points out, despite the considerable need
for Machine Learning, the sector lacks engineering expertise, "Knowledge of how to apply
machine learning to products is on high demand but low supply" [2]. Moreover, in contrast
to the shortage of Machine Learning specialists, an analysis conducted within the LinkedIn1

platform points out that starting from 2017 until 2021, the machine-learning domain was
the second and the fourth fastest growing field in the UK, and respectively in US [3].

So, where does the problem begin to express itself? Why is it that there is not enough
specialized work power to meet the requirements of this field? In order for a computer
scientist to be classified as a Machine Learning specialist, he needs to carry high expertise
within the domain, expertise that can only be obtained by setting the ground bases of
Machine Learning through various courses and tutorials. For this reason, the study sets
to analyse the misconceptions of the domain starting from the courses that are currently
being taught, with a more in-depth analysis of TU Delft’s Machine Learning course that is
being taught as part of the Computer Science and Engineering Bachelor’s curriculum. The
reason for this is that "Misconceptions analysis is actually necessary for teachers as well
as students to improve teaching and learning process. Moreover, it is not only an objective
research method, but also can evaluate the comprehensive academic achievement of students"
[4].

With the purpose of covering all the aspects of the main question of the research, it has
been divided in the following sub-questions:

• "Which are the main misconceptions regarding Machine Learning?"

• "Where do these misconceptions originate from? Are these created by students or are
they accidentally being thought in the Machine Learning course?"

• "How can professors identify these misconceptions?"

• "Could these misconceptions be put to rest?"
1https://www.linkedin.com/
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The project’s study aims at finding an answer to the question "Which are the mis-
conceptions that influence learning of Machine Learning?" . However, in order to
unveil the main misconceptions regarding Machine Learning and how these can be eradi-
cated from the perception of students and future computer scientists, the paper is organized
as follows. Initially, the discussion focuses on identifying the most common and disadvanta-
geous misconceptions concerning Machine Learning, with the goal of providing a response to
the question "Which are the main misconceptions regarding Machine Learning?" .
The focus then moves towards the origin of the misconceptions in the attend of answering
the questions "Where do these misconceptions originate from? Are these cre-
ated by students or are they accidentally being thought in the Machine Learning
course?" . Finally, in order to fully address the initial question, the study explores how
these assumptions may be clearly identified and whether they can be eradicated from the
students’ perception, therefore the concluding aspects of the report will assess "How can
professors identify these misconceptions?" and "Could these misconceptions be
put to rest?" .

In this study, both common misconceptions and misunderstandings that arise in the
subject of Machine Learning, or in relation to this field, are examined. The paper presents
the definitions of these terms as they apply to this specific situation so that there is no
room for interpretation and such that it may provide a better understanding of the concepts
involved.

• "Misconception" , in this paper, refers to particular ideas or information that stu-
dents associate with a given topic that are incorrect [5]. Misconceptions may arise as
a consequence of a lack of explanation about the issue or an inaccurate presentation
of the subject.

• "Misunderstanding" , in this particular study, refers to a specific piece of informa-
tion that students wrongly understand despite having been presented correctly in a
course or lecture [6].

The following constitutes the structure of the paper. The introduction part of the paper
provides an overview of the particular topic that represents the focus of the subsequent
discussion, as well as a brief description of the issue that is being addressed in the following
paragraphs. The second section provides an explanation of the methodology that was ap-
plied during the process of carrying out the study and provides supporting reasons for the
judgments that were used. In the third section of the report, which follows the process of the
study, the emphasis is placed on the study that was conducted on literature that is already
available. The information that was gathered is presented, along with an explanation of
how this information contributes to the outcome of the report. The fourth section presents
the empirical study that has been carried out as part of the process. More specifically, this
section presents two sets of interviews that focused on gathering information from students
as well as teaches of the course of Machine Learning that is included in the bachelor’s cur-
riculum at TU Delft. The fifth section of the report is devoted to the discussion of the
research and outlines the most significant facets and strategies that may be used in order to
identify or dispel misunderstandings that have been revealed in earlier sections of the report.
In the sixth section, the author argues that the study was carried out responsibly and gives
suitable arguments that support this conclusion. Throughout the seventh part can be found
suggestions for further techniques that may be implemented in the future to enhance the
research and also there are presented limitations of the current study. The eight and last
part of the report offers a summary of the findings of the study and concludes the paper.
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2 Methodology
In order for the carried-out study to be successful, it must first go through a series of
procedures that will be explained in the up following section. A visualisation of the order of
steps that have been followed throughout the development process can be seen in Figure 1.

Figure 1: Order of steps followed throughout the research process

In the beginning, the focus goes towards the existing research that has been conducted
within the field of Machine Learning. This initial procedure is being selected for two main
purposes. First, it is selected for accurately understanding the primary objectives of the Ma-
chine Learning programs offered by various bachelor’s degree programs and online courses.
It is necessary to have a thorough knowledge of these courses in order to evaluate the pri-
mary and most significant components of the programs and to analyse any misconceptions
that may have arisen as a result of their use. Secondly, this step is being followed in order
to gather information about already discovered misconceptions that can be found within
the domain. Once the most common misunderstandings have been identified, they can be
categorized into a number of subgroups according to the extent to which they impact indi-
viduals’ propensity to partake in these learning programs, and according to the impact that
they have on the effectiveness with which certain algorithms are implemented.

The following step applies the information that was previously presented to the curricu-
lum of the Machine Learning course that is being taught as part of the Bachelor’s curriculum
of the Technical University of Delft. Because the primary objective of the study is to enhance
the content of the named class, it is essential to address the issues that have been discovered
in relation to the program itself. This should be done with the intention of identifying and
correcting any misunderstandings that may have been accidentally introduced as part of the
curriculum.

The third component of this study is composed out of a series of structured and un-
structured interviews conducted with professors working in the field of machine learning as
well as students from the Technical University of Delft who had previously attended the
abovementioned course. The interviews with former students of the course focus on de-
tecting a lack of understanding of concepts taught as part of the curriculum, they aim at
discovering topics where more explanations or practice exercises might be required. On the
other side, the interviews with the professors focus on analysing students’ misconceptions
and misunderstandings, and gathering the teachers’ perspective on these misconceptions.
Also, the interviews aims at discovering other misconceptions that lectures have previously
encountered during their teaching experience. These misconceptions could refer to both
aspects of the curriculum that may be introduced to the students in an imprecise way, as
well as aspects of the curriculum that may be often misunderstood by students.

Finally, after all the data is gathered a conclusion can be constructed. This includes the
main aspects of the course where improvement is needed and also mentions specific actions
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and procedures that contribute to the eradication of the discovered misconceptions.

3 Literature analysis of Machine Learning misconcep-
tions

This section presents information that has been found throughout already existing literature.
The literature classifies the various sorts of misperceptions that occur into two primary
categories. The first category refers to misunderstandings regarding the discipline of Machine
Learning in general as well as how students and computer scientists actually understand
the principles of Machine Learning, while the second category refers to misunderstandings
regarding particular models and how they are being applied [7].

3.1 Misconceptions regarding the Machine Learning domain
Based on the results of analysing the first class of existing misconceptions that were pre-
sented, it would appear that this class has a significant impact on students’ motivation to
learn Machine Learning and on their capacity to obtain a comprehensive understanding of
the domain.

Author Hendrik Heuer examines in his paper a number of different tutorials that explain
Machine Learning and reveals a very common misunderstanding that is seen in the majority
of the tutorials that were reviewed. This misconception is expressed as the idea that
one may correctly apply and make use of machine learning algorithms without
the requirement of having an in-depth expertise in the field. This concept frequently
occurs in tutorials as "do not need to understand everything" or as sustaining the statement
the Machine Learning can be used "very easily without almost any knowledge at all of how
it works" [8].

The assumption that Machine Learning represents the ability of a computer
program to learn and improve its performance on its own is another misconcep-
tion that has been encountered in the conducted literature study and is also part of the
same group of misconceptions. However, even if at first sight this statement might seem true,
the ability of learning by themselves is not clearly explained in all tutorials and can even
appear as the "learning process of computers based on their experiences without any human
assistance" [7]. In this specific case, many different tutorials and courses fail to emphasize
the significant impact that the cost function has on the overall performance of the system, as
well as the process of tuning parameters that is carried out by the program’s developers. As
a result, this misunderstanding has arisen since the participants in the courses are presented
with content that is based on insufficient information, and the complete subject is not fully
addressed.

The paper entitled "Artificial Intelligence: A Clarification of Misconceptions, Myths and
Desired Status" brings to light yet another common misunderstanding concerning this
subject by focusing on the distinction between Artificial Intelligence and Ma-
chine Learning. They are sometimes considered to be two distinct technologies
that attempt to accomplish different objectives, whereas this statement is incor-
rect for two reasons [9]. First of all, neither Machine Learning nor Artificial Intelligence
are technologies, rather they are methodologies that provide diverse strategies for address-
ing a variety of problems. Secondly, both of these methodologies are strongly dependent on
statistical analysis of the data that is already available, therefore they do not have different
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objectives, they just propose different methodologies. Moreover, Machine Learning is even
defined as a subfield of Artificial Intelligence that performs nontrivial, smart tasks and it
differentiates itself through the processes used in order to construct the systems [10].

3.2 Misconceptions regarding the application of Machine Learning
The second category of misunderstandings is related to the Machine Learning models them-
selves and their application. It would appear that these misconceptions have a negative
influence on the effectiveness and implementation of the models. They have a significant
impact on the overall functionality of the systems and have a tendency to reduce perfor-
mance as a result of inappropriate use of existing models. Here the term "inappropriate
use" refers to the practice of employing a model that is unsuitable for a particular problem
as well as the practice of employing the appropriate method but adopting it in an inefficient
manner. Literature examines the roots of these types of misconceptions and concludes that
they are primarily brought on by an imbalance between the practical activities that are
included throughout a course and the theoretical information that is covered during that
course [2]. This imbalance is criticized in the literature.

While the primary objective of certain courses is to provide students with a theoret-
ical background of the field’s fundamental ideas, they frequently fail to provide sufficient
knowledge regarding the more advanced facets of the subject. As a consequence of this, the
majority of the models that are being used in practical exercises do not present an in-depth
explanation of how and why they actually operate [2]. In these circumstances, students do
not completely understand the models, therefore, it is highly common for students to apply
a method to a problem that would be best handled using another approach.

On the other hand, some courses and tutorials do not provide sufficient amounts of
practical activities in order to provide students with a strong comprehension of the given
subject. The actual implementation of techniques might be the primary focus of courses,
while the phase of data pre-processing, which has a considerable impact on the efficiency
of the system, could receive relatively less attention. Limitations in Machine Learning
algorithms emerge here as a result of data-drive flaws that have not been explored by the
students yet. These flaws are caused by a limited grasp of both the entire process and the
significance of each stage of the process [2].

4 Interviews
In order to fully understand the misconceptions that arose in courses of Machine Learning
and to directly apply the findings to the course proposed by the Technical University of Delft
Bachelor’s curriculum, the study also includes an analysis that relies on perception of the
students and teachers of the course in cause. Two primary components make up this step
of the process. The first part focuses on the perceptions of students that had previously
followed the Machine Learning course taught at the Technical University of Delft. The
second part examines the perspectives shared by the professors who teach the same class
and, more particularly, how they interpret the misconceptions that were brought to their
attention by the students.
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4.1 Interviews with students
The purpose of this section is to investigate the level of comprehension that students have
regarding the course’s curriculum. It has been decided that, in order to avoid introducing any
sort of bias into the discussions, the interviews will not be based on the misconceptions that
have been found in the relevant literature, but instead they went through the primary topics
of the course and analyse them one at a time. The conducted interviews were constructed
in a semi-structured manner, an approach that permits the interviewer to focus on different
aspects that might appear throughout the discussion and personalize each interview based
on the knowledge of each student. It is also possible for participants to express themselves
verbally in their own unique way due to the versatility and flexibility of the semi-structured
interview format [11]. Also, the interviews used the inductive approach suggested in "The
qualitative content analysis process", approach used to gather new data in fields that are
not completely analyzed in literature [12].

In order to obtain an accurate and up to date perspective from the students, the study
used 18 students who had previously participated in either the 2020-2021 or 2021-2022
edition of the course. After carrying out and aliasing the experiment, the following misun-
derstandings or misconceptions were the ones that came up most frequently in conversations
with participants.

At the beginning of the interviews, the participants were asked whether or not they
could identify any subject of the lectures which they did not fully understand, or which
had not been sufficiently explained. Because this was such a broad question, not a single
student was able to pinpoint a particular topic. As a result, the interviews continued with an
examination of the topics covered in the syllabus in the form of broad lines, and additional
information was gathered regarding the subjects in which students demonstrated a lack of
understanding.

While going through each subject, students offered the concept of cross validation as
an example of a topic that was not fully understood and yet gave some instances of misun-
derstanding. More specifically, most of the students were not able to recall the difference
between test and validation set. Even though the distinction has been made clear during
the lectures, it looks as though insufficient emphasis has been placed on this concept; as a
result, the student has been prompted to indicate a lack of comprehension.

Another misconception regrades the topic of Principal Component Analysis (PCA),
when asked to describe the concept of PCA and how the algorithm is applied, 11 out of 18
students defined it as the method that reduces the dimension of a data set, by discarding
the so called "unimportant" features of the data and only considering the features that are
most relevant and from which most information can be withdrawn. This is a misconception
because their statement defines the Feature Selection algorithm, while PCA is defined as the
technique that maps the data space to a smaller dimensional space, without eliminating any
feature, but rather compressing them [13]. This misconception seems to have appeared due
to a wrong explanation of the concept that appears in the course of Machine Learning that
is currently being taught. More specifically, the algorithm is described as follows: "Choose
only the good distinctive features" [14].

It seems that the subject of Gradient Descent and Stochastic Gradient Descent
(SGD), which was covered in the Machine Learning course, was the one that students had
the most trouble mastering. Here 18 out of the 18 interviewed students made it clear that
they believe this subject was not given sufficient consideration and that it was only passingly
discussed throughout the many classes, without a comprehensive explanation of the notion
being presented. Out of the 18 participants, 6 of them mentioned that the lectures that
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covered this topic where "hard to follow as they only relied on the mathematical aspect of
the method". Also, several students indicated that they did not consider this concept to be
part of the major objectives of the course, and as a result, they did not consider it necessary
to have a better comprehension of the topic.

4.2 Interviews with teachers
The second round of interviews that were carried out had the objective of discovering pro-
fessors’ points of view with regard to the misunderstandings that were brought up by the
students, as well as any other types of misunderstandings that the lecturers had come across
over the course of their careers. The participants consisted of three instructors who are cur-
rently delivering the Machine Learning course that is a required component of the bachelor’s
degree program at TU Delft. The interviews followed a structured form and applied one
of the approaches suggested in "The qualitative content analysis process", more specifically
the deductive approach. The deductive approach is used to test or to get more opinions on
a topic that is already studied [12]. Since the teachers had to reflect on earlier findings of
the study and to improve different exercise proposals, the interviews were indeed following
a deductive approach.

The participants were initially questioned about the misunderstandings brought up by
the students. Also, after processing the interviews that were conducted with the students,
some models of practical exercises were constructed. The teachers were required to provide
feedback on those models and argue whether or not they consider the exercise to be helpful
in improving the quality of study and understanding, as well as how they would change the
exercises if that was the case. The concrete examples of exercises are presented in Section
5.1.

It was also requested that the participants think about the students’ claim that Gradient
Descent and Stochastic Gradient Descent (SGD) are not emphasised sufficiently throughout
the course. While they agreed with this statement, particularly the part regarding SGD,
they pointed out that the teaching time represents a barrier and that not all subjects can
be taught in depth. Because the field of machine learning is so vast and incorporates so
many various concepts, there is a trade-off that has to be made when it comes to deciding
which topics should be emphasised more than others and which topics aren’t necessary for
achieving the main objectives of the course.

After that, the teachers were further asked whether, throughout the course of their
careers, they have come across any recurring misconceptions in their students’ thinking. Here
two out of the three professors pointed out one of the misconceptions that was previously
identified through literature analysis. More specifically the misconception that Machine
Learning learns by itself and that as long as models are provided with enough data, the
computer can solve the problem on its own. Unfortunately, as previously mentioned and
sustained by literature, this misconception is a widely spread one and some courses try to
tackle this problem, while others involuntary promote this misconception.TU Delft’s course
of Machine Learning tries to eradicate this misconception by presenting the importance of
having an expert construct and enhance the model. Throughout the lectures and practical
exercises teachers present the importance of having the Machine Learning models evaluated
by a computer scientist and also the importance of using parameter tuning in order to obtain
a model that has a high accuracy.
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5 Discussion
This section of the study takes a closer look at the misunderstandings that have been pre-
sented in the above sections and proposes ways that may later be undertaken as part of
courses with the aim of helping teachers to identify misconceptions that are present in the
perception of the students. Students can gain a better knowledge of the concepts addressed
in the lectures by using the techniques that are provided.

5.1 Proposed approaches for eradicating misconceptions
The presented approaches centre on practical methods of dispelling the many misconcep-
tions that are currently in circulation. Because it is more effective in delivering a clear and
more steady overview of the issue, the choice to develop mostly practical ways of enhancing
education has been taken. The significance of practical exercises in the development of edu-
cational content was investigated in a research that was carried out in 2006 [15]. This study
conducts an experiment to evaluate whether or not students believe that solving practical
issues contributes to their overall knowledge and to what extent they value the opportunity
of using what they have learned in the classroom. The vast majority of the students reported
that this kind of instruction has a big impact in their level of comprehension, and that it
also gives them the capacity to use the strategies that they have learned to solve issues that
occur in the real world [15].

This section provides an exercise that might be of use in bringing clarity to any questions
or concerns that may have been raised in relation to the subject of cross validation. An
exercise in which students are required to utilize both the test set and the validation set
has been suggested as a solution to the widespread misunderstanding that surrounds the
distinction between the two types of data sets. The framework of the activity is broken down
into the following steps: The students are provided with a collection of data that has already
been labelled in accordance with the model, as well as an implemented model of Machine
Learning that is used to classify certain data using the k-Nearest Neighbour algorithm. The
students will be required to use cross validation to determine the most appropriate value
for k, and they will also be responsible for dividing the collection into only two sets, namely
the training set and the validation set. After students have determined the value of k that
is optimal for the scenario, the following sub question of the exercise will provide another
set, a test set, that will be used to verify the accuracy of the model. During this exercise,
students will be tasked with analysing the performance of the model on the new set and
arguing whether or not this performance is as good as their earlier estimation. It is planned
to create the sets in such a way that the testing set will not yield an accuracy that is
substantially equivalent to the earlier estimations. The students will be required to think
about the differences in performance; as a result, they will comprehend the significance of the
three sets, and they will be able to tell the validation set apart from the test set. Teachers
will be able to determine whether or not a student has a complete comprehension of the
information that is being covered by analysing the students’ reflections. The exercise has
been talked about as part of the interviews that have been carried out with the teachers, and
they have mentioned that an exercise that points out the downsides of not using the three
sets will be much more effective at eradicating the misconception than the construction of
a problem that just applies the algorithm. This has been mentioned as part of the fact that
throughout the study it have been taken into consideration to construct an exercise that
only applies the algorithm and does not highlights the downsides of not using it properly.
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Another exercise that is being proposed is one that refers to the topic on Principal
Component Analysis (PCA), another subject that presented misconceptions in regard to its
application. The paper makes a suggestion for a practical exercise that will be carried out
in the following manner. The students are given a collection of data that is particularly
rich in dimensionality since it has a great number of features. They are given two different
strategies that they have to apply in order to bring the dimensionality of the data set down
to a certain number of characteristics. For the first method they need to apply the "Features
selection" algorithm, in order to preserve only the "most relevant" features of the data set,
while for the second method they must use the PCA technique in order to minimize the
dimensionality of the data. After obtaining the two sets, they will need to train an already
constructed model using the two sets of data and test the model’s performance on a set
that is unseen by the model. They will need to examine both versions side by side in order
to determine which of the two provides a better performance. Following the completion
of the designated exercise, they will be able to recognize the difference between the two
methodologies and reflect on their usability and advantages and disadvantages.

5.2 Proposed approaches for discovering misconceptions
Literature suggests that ideas are built one on top of the other and it is essential for a
student to have a solid understanding of the fundamentals of a subject in order to be able
to comprehend more complex aspects of the same field [16]. Because of this, it is essential
for instructors to identify when students have misunderstandings and to provide assistance
for them students in order to facilitate a better education.

The following approach can provide instructors the ability to identify the subject areas in
which students have misunderstandings and the contexts in which those misunderstandings
may have originated. According to one piece of research study [17], giving a student the
responsibility of formulating a question relating to a subject can help shed light on a number
of commonly held misconceptions. Based on the mentioned study, the following approach
has been suggested as a viable option: throughout the course of Machine Learning, at
the end of each lecture, students can be asked to write a question related to the material
that was just covered, as well as the answer to the question. This exercise would not only
benefit the discovering of misconceptions but also the students’ attention and interest will
be increased throughout the classes [18], their critical thinking will be stimulated, and they
will be encouraged to reflect on the newly received information [17]. After carrying out
this activity in the classroom, teachers will be able to evaluate the students’ responses and
determine which concepts may require further elaboration.

6 Responsible Research
In order for the search to situate itself within the standards of acceptable methods of con-
duct, its development carried out while closely following the five principles of responsible
research presented in the "Netherlands Code of Conduct for Research Integrity" [19], docu-
ment released in 2018.

First of all, the study conforms with the concept of honesty since it presents the exact
information that has been found in literature and data that have been gathered throughout
the experimental studies, without changing the outcome by manipulating the evidence. The
findings are entirely supported by truthful material, and the discussion is endorsed by solid
arguments and real-world examples.
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Secondly, the concept of scrupulousness is exhibited within the research as a result
of the research’s exploitation of only scientific and scholarly techniques for the purpose
of data collection and analysis as required by the study. Also, the conducted interviews
follow academic approaches, that appear in multiple literature studies and they are properly
motivated. To add up to this, the results are provided in an objective manner, which means
that only the material that is held by reliable sources is taken into consideration, and the
author does not provide any personal bias or perspective to the discussion in any way.

Besides that, the principle of transparency also applies to this study, as the entire
process that has been followed in order to complete the research is presented within the
paper. No other intermediate steps have been taken besides those that have already been
mentioned. This demonstrates that the research has been conducted in a completely open
and honest manner. Additionally, the collected data is maintained in an ethical manner,
without any information that might be considered compromising, and all of the participants
in this research have been given explicit information on the scope of the research as well as
how the data will be handled and exploited in the future. All the necessary information had
been communicated to the participants of the interviews though consent forms which they
had to agree with in order to take part in the study.

Independence represents the fourth element that has been taken into account while
conducting the study. As it was previously mentioned, all of the necessary materials that
have been gathered came from certified sources such as academic papers and scientific pub-
lications, and only data sources that are relevant to the study have been take into consid-
eration. Moreover, they were presented in a manner that is objective and does not include
any indications of the author’s own biases.

Last but not least, the principle of responsibility was also followed as the study is
relevant to the problem that it is trying to solve, and it contributes to the demand that
exists within society to enhance the teaching methodologies that are currently used for
Machine Learning courses.

7 Limitations and Future Work
There were several constraints that prevented the research from being carried out to its
best potential because of the limited amount of time that could be spent on it, namely ten
weeks. When it came to conducting interviews with the students, time indeed represented a
constrain. It is difficult to generalise the findings of the interview based on the fact that there
were only 15 people who participated while each year there are around 400 students enrolled
in the Machine Learning course. Therefore, the actual study can be further improved by
conducting interviews with additional students in order to provide a larger data sample
and to be able to generate more accurate generalisations of the misconceptions that arise
throughout the duration of the Machine Learning course that is taught at TU Delft.

In addition, because of the restricted amount of time available for the study, it was
not possible to analyse previous assignments and projects that students of the course had
finished during previous editions. This also represents work that can be done in the future
in order to improve the study, thus it should not be ignored.

Another potential barrier might be imposed by the timing of when the study has been
carried out. Due to the fact that the research has started in April 2022 and the most recent
edition of the Machine Learning course was completed in November 2021, it is possible that
the information that was gathered from the students does not actually reflect their level of
comprehension of the concepts at the time when the course was being taught.
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8 Conclusions
After gathering information from literature and applying it to the course of Machine Learn-
ing that is being taught throughout the program presented by the Technical University of
Delft as part of their Bachelor’s in Computer Science and Engineering degree, it seems that
most of the misconceptions and misunderstandings that students present in this field are
caused by the lack of practice that is being offered by multiple courses, or the imbalanced
between theory and practice. Former students of the course in question pointed out three
primary topics which present misunderstandings, more specifically the topics of Principal
Component Analysis, Cross Validation, and Gradient Descent and Stochastic Gradient De-
scent. While the for the first two topics, the paper presents methods that can be used in
order to eradicate the related misconceptions, for the topic of Gradient Descent and Stochas-
tic Gradient Descent, as students expressed in their interviews, it seams that the subject is
not well addressed and they do not consider it one of the main objective of the course.

As above mentioned, it is important for teachers to discover the main misconceptions
related to the course in order to be able to enhance the level of education. As the paper
has its limitations and the conducted study represents only a part of the research that can
be carried in this domain, Section 5.2 together with Section 7 present different approaches
that can be used in order to enhance the actual study and reach its highest potential.
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