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Abstract

Every year thousands of students are enrolled in higher education institutes in
Azerbaijan. Students enter Universities with certain prior knowledge, personal background,
and expectations. At the same time being a first-year student is often associated with
numerous challenges to be addressed during the adaptation period. In light of this transition
process, the transition from mathematics as a school subject to the scientific discipline is
challenging for most math students.

This project explores the factors that lead to the first-year math students’ challenges
and also, the existing support that those students receive at the Department of Applied
Mathematics and Cybernetics of Baku State University. The researchers employed surveys
and interviewees to identify the factors that contributed to the academic challenges of the
first-year math students, solutions for those challenges, and the support that they would like to
receive from the University. The factors that lead to the difficulties of students include a lack
of prior knowledge, lack of communication skills, students’ irresponsibility, students’
shyness, lack of time management skills, and low level of foreign languages.

The findings of this study highlight that first-year math students receive support from
the University, mostly from the administration (dean, deputy dean, tutors) and the instructors
of that Department. The research reveals that first-year math students need more support in
the adaptation process, related to their low level of prior knowledge and soft skills, the
relevance of course material and teaching methods.

The support that those students would prefer was having face-to-face lessons and
improving teachers' methods, involving young teachers in their education, providing extra
classes and additional materials, reducing the number of topics to be taught for one semester,
and at the same time explaining the practical side of the lesson.

A special type (a mechanism) of support - establishing an Applied Mathematics (AM)

Club was suggested depending on the results of the study which aims to assist first-year



students and make connections between students and the department staff, and also operate as
a social club.
Keywords: first-year math students, academic challenges, factors that lead to academic

challenges, academic support, social events, academic events.
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Chapter 1: Introduction

Students acquire new knowledge, perspectives, and experiences during their first year
of university education (Simpson & Frost, 1993). Nevertheless, being a first-year student is
often associated with numerous challenges to be addressed (Dyson & Renk, 2006; Pittman &
Richmond, 2008). The new group, study environment, and requirements, as well as the
inability to exercise personal freedom and manage time effectively, all lead to problems with
learning and communication with students and teachers (Birzina et al., 2019; Reznik et al.,
2017). Therefore, freshmen's successful adaptation to the difficulties of university study is
crucial to the development of each student not only as a person but also as a future specialist
(Reznik et al., 2017).

Statement of the Problem

In the context of current research, the problem of college students' difficulties during
their first years has gained greater significance (Handley & O’Donovan, 2016; Reznik et al.,
2017). Several authors assert that universities and faculties should create an environment that
enables first-year students to overcome obstacles (Anthony, 2000; Sevinj & Gizir, 2014,
Reznik et al., 2017; Yunusova, 2020). Despite the ongoing efforts of higher education
institutions to develop students’ academic performance, the number of students succeeding in
first-year courses, especially in math remains alarmingly low (Kizito et al., 2016). The first-
year university students experience stress in many areas such as course selection, assessment
system, the course content, and communication with teachers (Anthony, 2000; Kizito et al.,
2016; Sevinj & Gizir, 2014). All these key issues can have a detrimental effect on first-year
college students’ academic achievement (Anthony, 2000; Kizito et al., 2016), and as a result,
they get more anxious and depressed (Prescott & Simpson 2004) even it may lead to the drop-

out of the students (European Commission/EACEA/ Eurydice, 2018).



The above-mentioned challenges have also been observed in the math department
where one of our team members work as an instructor for ten years. The preliminary data
show that the newly admitted math students experience problems related to course selection,
time management and deficiency of support by the faculty members. Generally, students have
adaptation problems in their first year, leading to academic challenges. In addition, students
face some difficulties regarding the course content which is quite overloaded and requires
problem-solving skills different from what they have been taught in secondary schools. To be
specific, the students’ prior math knowledge is not enough to get new mathematical
information from subjects such as discrete mathematics, mathematical analysis, linear algebra
introduced in their first year. These challenges create a gap in their knowledge, which also
leads to academic challenges.

Purpose Statement

The purpose of this study is to reveal the factors that lead to the first-year math
students’ academic challenges and to explore how the universities support these students. The
findings of the study will contribute to developing guidelines for universities and department
on how to assist students who are experiencing difficulties. Financial difficulties and the
psychological state of the students are not subjects of this study.

Research Questions

This study is guided by the following research questions:

1. What are the factors that contribute to academic challenges for the first-year math
students?

2. How does the university support the first-year students’ academic challenges?



Definition of the Key Terms

Academic challenges can be defined as the difficulties that students have throughout
the academic year when they face some technical challenges (course selection, time
management skills, assessment strategies) and content related problems (problem-solving
skills, application, analysis)

Academic support is a different instructional methods, educational services, or
resources provided to students in the effort to help them accelerate their learning progress,
catch up with their peers, meet learning standards, or generally succeed in their studies.
Significance of the Study

The problem discussed in this study is the academic challenges faced by first-year
students in the mathematics department. VVarious pieces of literature demonstrate how these
difficulties have a detrimental effect on students' academic achievement and, in some cases,
even result in students dropping out of university (Anthony, 2000; Kizito et al., 2016).
However, existing research does not adequately understand the main factors contributing to
first-year students’ academic problems and offers innovative solutions (Birzina, et al., 2019;
Quinn, 2013). Very little emphasis has been placed on this actual problem in Azerbaijan’'s
higher education institutions, and only a few investigations (Yunusova, 2020) have been
carried to examine the challenges faced by first-year undergraduate students. As a result, the
issue of support seems to become essential, which has been indicated in a number of useful
policies that can provide educational services and enable newcomers' integration into
university education.

Literature review proclaims that first-year students face different academic challenges
and still there is not a unified approach for supporting these students (Anthony, 2000; Birzina,
etal., 2019; Kizito et al., 2016; Quinn, 2013; Sevinj & Gizir, 2014) Therefore, addressing this

issue and providing measures is important.



The significance of this study is as follows:

* The end product of the project — a Manual/Guidelines for the faculty on how to assist
first-year students can be used as a source by the math departments of Baku State University

» First-year students will get familiar with the main factors leading to their academic
challenges in their first year and can take into account those factors depending on them in
their upcoming semesters.

* Teachers can also apply to the findings of the study in order to redesign their

instructional strategies to meet the students’ needs.



Chapter 2: Literature Review

Transitioning from high school to university is a difficult period in a first-
year student's life (Sotardi, & Brogt, 2016; Van der Meer et al., 2010). Despite the fact that
challenges associated with the transition from secondary to higher education are being
investigated and efforts are being made to eliminate them, the problems of student
‘underpreparedness’ when entering higher education continue to manifest themselves in a
variety of subjects, most notably in mathematics (Harwell et al., 2009; Kajander & Lovric,
2005; Parker, 2005). The pace and level of mathematical concepts instructed in the first year
are difficult for most high school graduates (Kizito et al., 2015; Lithner, 2011). To
comprehend the primary reasons that impede successful mathematics studies and result in
students dropping out in the first year or avoiding math courses in the future, it is necessary to
first define the key factors that affect students' learning mathematics (Birzina et al., 2019).
Students struggle because there is an enormous gap between their foundational mathematical
skills and subsequent mathematics-intensive courses they take at the university level
(Hourigan, & O’Donoghue, 2007). Additional factors such as workload, teaching quality and
methods, assessment, and support from teachers and department staff all have an impact on
student academic achievement (Kizito et al., 2015; Lizzio et al., 2002).

The purpose of this literature review is to present possible factors that contribute to
first-year students encountering challenges in their studies, as well as the effects of these
difficulties and strategies proposed by scholars to help students in overcoming them. This
chapter is divided into three sections. In the first section, the factors contributing to academic
challenges faced by students during their first year of study are discussed. The second section
is devoted to the impact of these difficulties on the academic lives of students. The final

section describes possible methods and solutions provided by various scholars to universities



and faculties in order they will be able to assist students in overcoming obstacles to academic
success.
The Factors Contributing to the First-Year Students’ Academic Challenges

There are numerous factors that can influence a student's educational success, but they
are often classified as either personological (e.g., background knowledge, learning strategies)
or contextual variables (instructional practices, as well as evaluation processes) (Zeegers,
2004).

One transition issue for first-year students is developing better time management and
self-study skillsets for the university education system. Time management and self-study are
viewed as two sides of the same coin in terms of organizing and managing to keep up with a
variety of study responsibilities. A study by the UK Higher Education Academy (Yorke &
Longden, 2007) clearly suggested that students have challenges in controlling their time.
Similarly, the results of survey conducted by Meer, Jansen, and Torenbeek (2010) show that
one of the most frequently expressed concerns was keeping up with the study requirements.
There was a strong emphasis on the particular difficulty of first-year students in understanding
the new study requirements, the apparent lack of support in their transition to more
independent study at university, and understanding the study and time management
expectations (Meer, Jansen, & Torenbeek, 2010). Students' perception that they need to do a
huge amount of work does not always translate into understanding how to address the study
load. Krause and Coates (2008), in interpreting the findings of a classroom learning
instrument, stated that “the ability to manage one's time, study, and techniques for
achievement as a student is absolutely central to excellence during the first year” (p.500).

The presage factors of learning, such as students’ background knowledge and prior
learning experiences, are also identified as vital factors that affect student success in the

university setting (Anthony, 2000). Students enrolling in first-year university courses



frequently lack adequate technological and arithmetical awareness, logical conceptual
understanding, and are not skilled at reading and thinking about mathematics using
computational texts (Kajander & Lovric, 2005; Wolmarans, et al., 2010). According to
Venezia and Jaeger (2013), the level of student under-preparedness is a research issue
negatively affecting academic achievement. They argue that, “too many students
attend college without the fundamental subject knowledge, expertise, or mental habits
required to successfully complete coursework™ (p. 118).

The disparity between high school curricula and university anticipations is one factor
associated with students' lack of preparedness for the higher education system (Venezia &
Jaeger, 2013). Similarly, Tewari (2014) completed a study in South Africa that academic
institutions still do not have a clear picture of how or whether school-level reforms have
improved mathematics mastery at the college level. School teachers, according to Harwell et
al. (2009), do not sufficiently equip learners for university mathematics. Exams drive school
mathematics curricula, which encourage a surface method of learning with a focus on
grasping algorithms and procedures. According to Szle et al. (2016), a surface learning
method may be most adaptable if a student is struggling to deal with the volume of work
required, or if he/she is investigating for an exam that requires the reproduction of material. In
addition, the authors state that first-year students’ learning approaches are also influenced by
inadequate assessment methods, which direct them to take surface learning.

University learning, on the other hand, necessitates a more in-depth learning approach
that includes conceptual knowledge and creative thinking. Self-efficacy, defined as a student's
belief in his or her ability to complete the mathematical tasks properly, has been identified as
an important factor in improving student mathematical efficiency (Chemers et al., 2001).
According to Richardson et al. (2012), some of the most important predictors of student

tertiary performance levels are primary motivations such as students’ own perceptions and



personal growth, self-efficacy, or conceptions of academic potential, and self-regulatory
aspects such as effort regulation, or dedication and commitment when directly confront with
challenging academic situations.

In addition, relationships with faculty and faculty teaching quality emerged as
prominent variables negatively impacting the academic adaptation of first-year university
students (Sevinj & Gizir, 2014). According to the findings, freshmen who are having
difficulty adjusting characterize their faculty as being less caring, welcoming, and
appreciative. The findings also revealed that both formal and informal interactions between
students and faculty were uncommon.

In terms of faculty teaching quality, freshmen perceived their professors as
unintentional lecturers who lacked instructional expertise and classroom discipline skills
(Sevinj & Gizir, 2014). Correspondingly, research shows that faculty quality is a vital
instructional issue, and that undergraduate students place a higher value on various teacher
characteristics that are related to academic success and adjustment, either negatively or
positively (Aulls, 2004; Brown, 2004; Lammers & Smith, 2008; Okpala & Ellis, 2005).
Lecturers place more importance on poor teaching strategies and have incomplete
mathematics basic knowledge. Therefore, understudies rated considerably higher items such
as monotonous lecture presentations, and a perceived lack of relevance of paper content; all of
these indicators were connected to lectures and course structures (Anthony, 2000).

To conclude all the points made by the scholars, the leading causes of first-year

students' academic difficulties are mainly related to student and departmental factors.



The Result of First-Year Students’ Academic Challenges

This section will discuss the possible effect of the students’ academic challenges such
as, mismatch of the expectations of first year students, poor time management skills, not
having prior knowledge, lack of this organizational culture.

Research indicates that drop-out rates are the highest at the end of the first academic
year (European Commission, 2018). Recent Bologna Process Implementation Report (2018)
reviled that first-year students are particularly vulnerable to dropping out of higher education,
since their expectations might be very different from what they actually encounter. Such
mismatch can stem from the wrong choice of courses or study programme as well as the
feeling of helplessness and failure at the start of higher education studies (European
Commission, 2018).

Another reason why the students have academic procrastination is that they do not
have proper time management skills. The results of the study conducted by Ocak and Boyraz
(2016), indicate that due to the lack of time management skills students are not decisive about
their behaviors of procrastination while doing academic tasks. Thus, they conclude that there
is a significant correlation between academic procrastination and time management.

Also, in the math learning process, having previous knowledge about theory has an
impact on conceptual learning. Students who have background knowledge about the concept
of math are more successful than the students that do not have this knowledge (Booth, 2011).
Hudson and Rottmann (1981) investigated that prior mathematical ability influences
performance in the course. Furthermore, it has a secondary influence on the tendency to drop
out of the course.

Furthermore, in the teaching process, faculty has superiority on students’ learning in
the university, therefore it is important to have communication between faculty and students.

Interaction between faculty members and students impact on students’ transition period and
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retention. Ongoing communication, interaction, and active engagement among faculty and
students sustain an active learning community and the lack of this organizational culture
demotivates students through the learning process (Sevinj & Gizir, 2014). If the
communication and mutual understanding between faculty and students are poor, it will lead
to failures in the students’ learning. Moreover, instructor’s role should be reinterpreted for the
learners and newcomers of the university to escape from periodic tension and conflict
(Etzkowitz et al., 2000).

How the First-Year Students Are Supported to Overcome Their Academic Challenges

Different models and strategies are listed in literature regarding the solutions of the
academic challenges of students (Kizito et al., 2015; Reznik et al., 2017; VVan der Meer et al.,
2010; Yunusova, 2019).

Van der Meer, Jansen, and Torenbeek (2010) argue that universities have an important
role to play in assisting students to develop the required skills. They mention that “students
cannot be expected to apprehend straight away what teachers expect from students, what
skills students are meant to employ to, for example, read ‘around’ a subject, and how to
effectively respond to the changed teaching and study time patterns in the context of a
semester” (p.788). Considering the challenges first-year students experience in managing their
time, and the considerable transition students go through on entering university, the authors
suggest that teaching and other support staff should play an active role in helping students to
make sense of the expectations related to time management and self-study (Van der Meer et
al., 2010).

According to the authors (Papanastasiou & Bottiger, 2016), one of the most effective
ways of ensuring students' academic success is through the formation of math clubs. In
general, their participation in various clubs or extracurricular activities helps them to improve

their educational outcomes and behavioral skills in university life, which appears to be an
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actual growth in the long run. Club activities are defined as student experiences and activities
that are unrelated to an academic act or set of courses. In an indirect way, these efforts
contribute significantly to a university program. It has been demonstrated in all aspects of
students' lives that club activity is as important as consistent courses for skill development
(Tenhouse, 2003). As stated by Eccles (2003), the club activity has been able to provide
practical lessons for increasing students' skills and experiences, as well as theoretical
knowledge. Inherently, the relationship between club activity and student achievement has
been continuing, with students' benefits for higher education advancing.

Recent studies related to students’ challenges and their adaptation (Reznik et al. 2017;
Seving & Gizir, 2014) in neighboring countries like Turkey and Russia which have common
historical and cultural similarities with Azerbaijan, also suggests that universities should
develop an effective advisory system and mentoring programs for new students to establish
natural and successful social networks with peers, faculty, and other university personnel,
through the orientation and information sessions, forming interest groups.

Peer tutoring in mathematics can provide students with numerous academic benefits
(Huber and Carter, 2019; Sarid et al., 2020). According to Flores and Duran (2013), most of
the time students like the suggestion of receiving assistance from their classmates during the
learning experience. Peer tutors have or have had the same academic materials as their peers,
so they truly understand the challenges their peers may face while learning them. Peer
tutoring has been defined in various ways over the years. Peer tutoring is defined by Topping
(2009) as "people from similar social groups, who are not qualified teachers, assisting one
another to gain knowledge by teaching.” During this procedure, classmates with greater
ability or knowledge typically serve as tutors. In this technique, collaboration in pairs is
required. As a result, a professional designs an asymmetric learning relationship with their

students with a single goal in mind: the acquisition of curricular content (Abdurrahman,
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2020). The advantages of peer tutoring have been described for a variety of subjects and
education levels. These advantages are not limited to proficient or skillful students;
struggling, learning disabled, and at-risk students have all been shown to benefit from peer
tutoring (Huber and Carter, 2019; Mahoney, 2019; Sarid et al., 2020). Academically, the
influence of peer tutoring on students' mathematics performance appears to be reasonable.
Alegre-Ansuategui et al. (2018) conducted a meta-analysis on peer tutoring and mathematical
academic achievement. The average effect size reported was reasonable, and the majority of
studies included in the meta-analysis reported significant improvements.

Conclusion

In most cases, transition from schools to universities has problematic sides for the
first-year students. One of those sides has been investigated by Rach and Heinze (2017), in
the teaching process of Mathematics. As background knowledge is important in math, the lack
of this information creates problems in the students’ understanding (Rach & Heinze, 2017).
Communication in the learning community, learners’ age, learning practices, and university’s
instructional strategies are the main causes of the problem that first-year students face in the
universities (Zeegers, 2004). This problem has negative effects on students such as
demotivation, lack of communication, not well understanding of the subject, and failure in
math and related subjects (Etzkowitz et al.,2000). There are some solutions that are offered to
solve the problems which happen in the first-y students such as academic advising, mentoring,
coaching and advisory sessions, applying innovative teaching methods, and clear evaluation

criteria (Van der Meer et al., 2010, Kizito et al., 2015, Reznik et al., 2017, Yunusova, 2019).

Gaps in the Literature
Although different definitions and factors that lead to academic challenges are
developed in the relevant literature, not all factors are well categorized and solutions provided

in order to overcome them. The limitations also appear, because all reviewed literature were



related to foreign countries and there is no material regarding the experience related to

Azerbaijan.
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Chapter 3: Research Methodology

The qualitative research method was applied for this study since qualitative methods
are particularly essential in interpreting the significance that people assign to events that they
encounter (Creswell, 2014). The qualitative technique is a method of study that enabled us to
gather information in a natural setting; rather than giving the questionnaire of narrow
questions, we could obtain information by meeting participants in person or online and
speaking with them explicitly (Creswell, 2013; Hatch 2002; Marshall & Rossman, 2010). As
a result, we could investigate and developed a thorough understanding of the key factors
influencing first-year university math students. In order to get significant direction for our
research questions, our research was based on the participants’ opinions (Creswell, 2014).

The qualitative research methods that were used for this study included one-on-one
interviews and open-ended questions on surveys. As Creswell (2014) pointed out, in a
qualitative project, interviews allowed us to ask study questions and record responses from
only one study participant at a time. This method allows researcher to investigate and prompt
things that we cannot observe, researchers can probe an interviewee’s thoughts, values,
prejudices, perceptions, views, feelings and perspectives (Wellington & Szczerbinski, 2007).
In addition, our research participants felt secure and formulated their ideas comfortably. The
use of open-ended questions on surveys also allowed us to investigate the critical factors
affecting first-year math students, and we looked for overlapping concepts in the data
obtained from those survey questions.

Since the study explores the factors contributing to academic challenges of the first

year math students, the study employed exploratory research design.
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Research Site and Population

This study was conducted at the Applied Mathematics and Cybernetics Department of
Baku State University. The population of this project was first-year students of this faculty.
Currently, there are approximately four hundred first-year students in this department in
sixteen groups of three (Azerbaijani, Russian and English) sections.

Also, instructors (n=15) who are teaching math courses to the first-year students and
faculty administration (deputy dean and tutors) are the population of this study.

Sample Size and Sampling Strategy. A sample is a subgroup of the target
population that the researcher plans to study for generalizing about the target population
(Creswell, 2012). Throughout the project, a hundred-fifty of students were involved to
participate in the survey through random sampling. Yin (2015) argues that if the study intends
to generalize its findings numerically to the entire population of the unit, random sampling -
selecting a statistically defined sample of units from a known population of units are
applicable.

Considering the fact that numerous researchers effectively investigate the phenomenon
using smaller sample sizes (Creswell, 2013; Dukes, 1984; Moustakas, 1994; Polkinghorne,
1989), we decided the sample size of interviews for this research be six. The teachers for the
interview were selected through the convenience sampling strategy. Because when inviting
teachers to participate in the interview factors such as free time availability, willingness to
participate in research, and the ability to formulate ideas precisely should be considered
(Bernard, 2002).

Data Collection

Data collection is the process of gathering relevant information in order to find

answers to the research questions (Creswell, 2013). There are several methods for obtaining

this information, and depending on the exploratory nature of our research, we used interviews
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and survey to collect the data (Creswell, 2012). To begin the data collection process, we asked
our course tutor from ADA University's Education department to draft an official letter that
we presented to the applied mathematics and cybernetics faculty's dean. Our group member
who works in that department met with the dean and presented him with a letter requesting
permission to conduct research in that department. Due to the fact that students and teachers
were on winter break until February 15th, we had planned to meet with the dean a couple of
days before the spring term began. After gaining his permission, our group member talked
with the tutor of the first-year students and obtained a list of the department's first-year
students and teachers who teach the first-year students, along with their mobile phone
numbers. The same time, we built a rapport with the deputy dean of the faculty in order to
turn him into the gatekeeper of this research at the faculty. According to Hammersley and
Atkinson (199the 5), gatekeeper is an individual who has an official or unofficial role at the
site, provides entrance to a site, helps researchers locate people, and assists in the
identification of places (as cited in Creswell, 2012, p. 211). We began collecting data by
surveying students, and on February 20th, our group members spoke with students and invited
them to participate in the survey.

Survey

In this research, a cross-sectional survey type was applied to gather information from
the first-year students. The purpose of this type of survey was to examine current beliefs,
opinions, perceptions, or experiences (Creswell, 2014). Thus, a survey was conducted to
determine first-year students' perceptions or experiences about the factors that contribute to
their academic difficulties and their opinion regarding the type of support that could assist
them in overcoming those obstacles. The survey questions included both open-ended and
closed-ended questions. We conducted the survey among the first-year students studying

Applied Mathematics and Cybernetics department. One group member met with each of the
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sixteen groups to explain the survey's purpose and invited them to participate. In order to
ensure the diversity of ideas, students studying in all three sections — Azerbaijani, Russian and
English streams were included in this research. Considering that the majority of respondents’
native language is Azerbaijani, the survey questions were written in that language. The
piloting tools were applied in order to check whether the survey questions could help us get
the answers to our research questions. Two first-year students who were not going to
participate in our research were piloted in our survey questions, and depending on their
answers, we decided to modify our survey questions again. We selected randomly one
hundred fifty first-year students and sent them the link to the survey via mail. Ninety-four

students participated in our survey.

Interview

Another method that was used to gather information for this research was the
interview. Using the interview method gives the opportunity for researchers to collect data
that enable them to better understand participants' experiences, how they describe them, and
the meaning they assign to those experiences (Rubin & Rubin, 2012). We used semi-
structured interviews in our study. The reason for choosing this type of interview is that it
enables the researcher to prepare questions in advance and to ask follow-up questions during
the interview in order to induce detailed information (Creswell, 2012). As a result, we could
gain greater control over the direction of the interview (Brinkmann & Kvale, 2018) which
enabled us to gain a better understanding of the nature of the difficulties encountered by
students during their first year of study. Four instructors who teach first-year students were
chosen at random for an interview. Additionally, a deputy dean and one tutor who works with
first-year students were interviewed to derive detailed information. All of the interviews were
conducted in Azerbaijani because their English language knowledge was not satisfactory.

Hence, a one-on-one type interview was the optimal method for interviewing participants who
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were confident in their ability to speak, articulate, and open to sharing ideas (Creswell, 2012),
each of the seven interviews was conducted one-on-one. Our interview lasted for 30 minutes,
and before the interview, we piloted one teacher who was not added to our interview process
so as to check the effectiveness of the interview questions.
Data Analysis

We used Google Doc tool while analyzing data that collected from students. Provided
tables and charts represented all participant responses for each survey question. Collected data
was interpreted and summarized in a form of discussion via those tables and charts.
Considering that this is an exploratory qualitative study, content analysis was an effective
method to analyze the responses. Content analysis is a research analyzing tool used to
determine certain words, themes, and concepts in a collected data (Drisko & Maschi,
2016). There were four steps to analyze interviews that collected from teachers for the study.
Those steps were transcribing, manual coding, forming categories, and preparing narrative
discussion which were taken from Creswell (2014).
Validity and Reliability

Reliability and validity are considered essential parts of the research; therefore, special
attention will be paid to maintain the process of data analysis. Reliability indicates that the
results of the research are error-free and consistent so that "the observed score of the measure
reflects the true score of that measure™ (Mohajan, 2017, p.10). Validity indicates “whether the
results obtained meet all of the requirements of the scientific research method” (Mohajan,

2017, p.14).

Content Validity
According to Creswell (2005), content validity, being one of the types of validity,
aims to show to what extent the questions on the instrument can represent all the questions

related to the content of the research. It should be mentioned that there is no specific
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statistical test to measure the extent to which questions can cover the content area; therefore,
the feedback of the experts is needed in this case (Mohajan, 2017, p.15). In this study, the
survey and interview questions of this research study were presented to participants only after

they had been reviewed by the supervisor.

Internal Validity

Internal validity aims to investigate whether the design, analysis of the study, and the
way it is carried out provide reliable answers to the research question (Andrade, 2018, p.499).
To ensure the internal validity of this research with the reality, two strategies were utilized:
triangulation and member check.

Triangulation. Triangulation is the concept related to geography and here it means
conducting three measurements to know the exact position of the point; however, in this
research, this concept states conducting matching procedures to increase the credibility of the
research (Meijer et al., 2002, p.146). The researcher can use multiple data sources, data
collection methods, and theories to ensure the validity of the data. To strengthen the validity
of our research, we collected data from several participants through surveys and interviews,
triangulating with the literature.

Member Checking. In this process, participants of the study were asked to confirm
the notes taken during the interview, propose alternatives, and comment on what was needed
to be so that their feedback regarding the changes could be taken into account later on
(Kornbluh, 2015). It is one of the effective ways to increase the credibility of the collected
data (Merriam & Tisdell, 2016).

Ethical Considerations

Ethical Considerations play a vital role in improving the trustworthiness of the

research. In this research, the identity of participants was kept confidential which means their

identities will be only known to the researcher, but will not be revealed to third parties. By
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taking into consideration the importance of "informed consent”, the participants were
informed about the content of the questions, how their responses would be used, and about
their rights in advance (Fleming & Zegwaard, 2018). Also, all participants received consent

letters in a written form to sign and indicate their willingness to participate in this research.
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Chapter 4: Findings

The focus of this research was to uncover the factors that contribute to first-year math
students' academic problems and to investigate how universities assist these students.

The current research is structured around the following research questions:

1. What are the factors that contribute to academic challenges for first-year math students?
2. How does the university support the first-year students’ academic challenges?

We gathered information through a survey and one-on-one interviews. The research
project was carried out in order to find answers to the research questions, and this chapter
discusses the findings obtained from students via an online survey and interviews. The survey
had a total of nine questions and participants were first-year students at the Applied
Mathematics and Cybernetics Faculty of Baku State University. The questions were mainly
related to students’ challenges, the reasons for these challenges, and the assistance they
received from teachers. We created four open-ended questions and five closed-ended
questions. The participants of the interview were teachers and faculty members of the Applied
Mathematics and Cybernetics Faculty of Baku State University. We used a semi-structured
interview and our interview tool consisted of ten questions.

Findings of the Survey

In order to learn students' opinions about their academic challenges and the factors
leading to them, we surveyed 94 students from the applied mathematics and cybernetics
faculty of the Baku State University. They were all first-year university students. 75 (79.8%)
of the students were from the Azerbaijani sector, 9 (9.6%) from the Russian sector, and 10

(10.6%) were studying in the English mainstream (Table 1).
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Table 1

IN WHAT LANGUAGE DO YOU STUDY?

English
10.6%

Russian
9.6%

Azerbaijani
79.8%

Reasons for First-Year Students’ Challenges. The first question that we designed
was about the main reason or reasons for students’ difficulties in mastering mathematics. 41
(43.6 percent) the students out of 94 stated a lack of prior knowledge, 35 (37.2 %) -ineffective
teaching methods, 25 (26.5 %) - inefficient time management, 24 (25.5 %) - low teaching
quality and 18 (19.1 %) reported a lack of faculty and teacher support as the primary reason.
The minority group (3.2 %) mentioned summative assessment tasks as the primary source of
their academic difficulties. However, 2 (2.2 %) students stated that they do not face any

problems in math-related subjects (Table 2).
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Table 2

What is the main reason or reasons for difficulties in
mastering mathematical subjects?

Lack of Prior KHOWIedge I —— 41

Ineffective Teaching Methods I — 35

Inefficient Time Management T — C

Low TeaChing Quality I 24

Lack of Faculty and Teacher SUPpOrt e — 1s

Assessment _—

No Difficulties in Learning Math-Realeted
Subjects - 2

0 5 10 15 20 25 30 35 40 45

Number of Students

Students’ Prior Knowledge. The second question was whether or not their high
school math knowledge helps them master the math subjects taught at universities, 53 (56.4

%) answered partially, 35 (37.2 %) answered yes, and 6 (6.4 %) answered no (Table 3).

Table 3

Does the mathematical knowledge you acquired in high
school help you master the mathematical subjects taught at
the university level?

M Yes

M No
56.4, %
H Partly
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Teaching Methods. The learners also answered the question about the role of
classroom instruction in understanding the main concepts of mathematics, 45 (47.9 %) and 38
(40.4) responded partly and yes, respectively. 11 (11.7 %) of them stated that an ineffective

teaching method is one factor leading to their academic challenges (Table 4).

Table 4

Do you think that instructors' teaching methods (method of
explaining the lesson) are appropriate for learning
mathematical subjects?

MYes
M No

M Partly

Time Management. Based on the review literature, we have found that lack of time
management skill one of the factors that contributed to the academic challenges. Therefore,
one of the survey questions was about students are able to manage their time effeciently or
not. According to Table 6, 39 (41.5 %) and 36 (38.3%) of students have enough time to
master the curriculum, prepare for seminars, and take exams. However, approximately 19
(20.2%) of students think that the time allotted is insufficient for learning the topics and

preparing for the exams (Table 5).
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Table 5

Do you manage your time effeciently?

M Yes
M No

M Partly

The Causes of Students’ Ineffective Time Management. In order to learn the reason
why students are unable to manage their time efficiently, we included one open-ended
question in the survey. 35 students stated that they have no problems managing their time.
However, 15 students reported that due to the difficulty of the topics of the math-related
subjects, they need to read several times to understand the topics. Therefore, they often spend
too much time reading one subject and do have not enough time preparing for another one. In
terms of other issues related to transportation or health, approximately 13 students are not able
to effectively manage their time. Because some students live in Sumgait or suburban areas,
they spend too much time on the road and this makes it difficult for them to manage their time
effectively. In addition, 20 students highlighted study load as one of the factors. The number
of students who are unable to effectively manage their time due to non-specialized subjects is
four. They mentioned that they have economics, politics, and history classes where teachers
give them a lot of lessons to learn that take up the majority of their time. Four students
answered the question that they spend more time on social media such as Instagram and
Facebook, and therefore cannot devote enough time to the lessons. The minority group of

students (3) reported that the main issue with their time management was the lesson schedule.
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For example, they mentioned that one day they have one lesson, another day they have three

lessons. This makes it difficult for them to manage their time in preparation for the lessons.

Table 6

What can usually cause you unable to manage your time
effectively?

Lesson Schedule mmm 3
Technology/ Social Media . 4
Study Load mEE 20
Difficulties in Math Related Subjects IEE————— 15
Non-Specialized Subjects = 4
Issues related transportation, health I —————— 13
No problems in managing time I 35

0 5 10 15 20 25 30 35 40
Number of Students

Teachers’ and Faculty Members’ Support. Table 8 illustrates that 52 (53.3 %)
students say that they are provided with the necessary support when they ask a teacher or
faculty (dean's office, tutors) for their difficulties. 31 (33%) and 11 (11.7) % of the students,
respectively, reported that they receive partial and no assistance from the teachers or faculty

members to overcome their challenges (Table 7).

Table 7

Do you get the needed support from teacher and the
faculty regarding your difficulties?

M Yes

M No
55.3%

H Partly
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Supporting Students. Table 9 depicts how students are assisted in dealing with
academic challenges encountered during the learning experience. A large number of students
(42) stated that when they have a problem with the topic, the teacher starts explaining it again.
18 students think that they overcome their challenges with the assistance of a teacher. In
contrast, the same number of students (18) claim that they do not receive any additional

support. Furthermore, 16 students are not confronted with academic problems (Table 8).

Table 8

How are you supported in dealing with academic challenges
faced during the learning process?

With the Help of Tutor 18

The provision of additional explanation

when facing challenges 42

No Support Available 18

Having no Problem 16

0 10 20 30 40 50
Number of students

Students’ Suggestions. Table 10 shows what types of assistance can help students
perform better in math-related subjects. 26 students think that if teachers should implement
different teaching methods, it will help them to overcome their difficulties related to
understanding the topics. 21 students believe that having offline lessons can minimize their
math challenges. In the Applied Mathematics and Cybernetics department, all lectures are
delivered online. Students of this department think that replacing online lectures with face-to-
face lectures would be beneficial for them and they can better understand the topics. 16
students think that they need extra classes in which the topics they did not understand are
taught again. 10 students believe that if they have young teachers, they will perform better in

math subjects. That is because they are afraid of asking older teachers questions a second time
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because they are impatient, and do not want to elaborate on the lesson again. Young teachers,
on the other hand, are more patient and explain everything to us in great detail. As each
course covers a wide range of topics for one semester, which can present challenges for
students. Therefore, 8 students believe that teachers can assist students by reducing the
number of topics to be taught for one semester. Yearly progressive training was only
mentioned by 3 of the learners. They want internship or training programs where they can put
what they learned during the semester into practice. In general, 7,4 % (7) of the learners are
satisfied with the support provided by teachers and academic staff (deputy dean and tutor). 3
students think that they need extra information about exams and additional help in doing

homework. (Table 9).

Table 9

What kind of support do you think will help you
acquire math-related subjects well?

Refinement in Teaching Methods  p—— 26
Having Face-to-Face Lessons  pu————— 1
Young Teaching Staff  p— 10

Receiving Extra Classes  pu—— 1

Reducing the Number of TopicS  pu— s
Yearly Progessive Training g 3
I am satisfied with the assistance offered p  ——  —m 7

Others s 3

0 5 10 15 20 25 30
Number of Students
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Interviews with teachers and administrative staff

To identify the problems faced by the first-year university students studying in the
faculty of Mathematics, we have interviewed four teachers and two administrative staff
members from the Applied Mathematics and Cybernetics Department of Baku State
University. Through in-depth interviews, we managed to get detailed information. It was a
semi-structured interview. They mainly had similar questions but we asked follow-up
questions based on their answers. The name of the respondents will not be indicated in this

study and the brief information about their teaching experience is given below:

Table 10

Participant Information

Participant Information

Respondent 1 Academic background: Ph.D. in math
Teaching experience: 13 years

Job: Administration staff, deputy dean

Respondent 2 Academic background: Ph.D. in math
Teaching experience: 16 years

Job: Full-time math instructor

Respondent 3 Academic background: Ph.D. in math
Teaching experience: 17 years

Job: Full-time math instructor

Respondent 4 Academic background: Ph.D. in economics
Experience: 14 years

Job: Administration staff, tutor
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Respondent 5 Academic background: Ph.D. in math
Teaching experience: 9 years

Job: Full-time math instructor

Respondent 6 Academic background: Ph.D. in math
Teaching experience: 17 years

Job: Full-time math instructor

Taking into account the purpose and research questions of our research, we organized
the findings from the interviews into two themes: (1) the factors that contributed to the
academic challenges of first-year students, and (2) the suggestions regarding the supports that

the first-year students would like to receive to overcome their academic difficulties.

Theme 1. The Causes of Academic Challenges Faced by First-Year Math Students

The first question in our research seeks the answers regarding the factors that
contribute academic challenges of first-year math students. During the interviews, we asked
several questions regarding the challenges faced by first-year students and most of the
respondents considered lack of prior school knowledge as the main factor that contributed to
the academic difficulties of first-year students. We organize the findings from interviews
related to the factors that contribute to academic difficulties of first-year math students into
the following subthemes:1. Lack of prior knowledge; 2. Lack of communication skills; 3.
Students’ irresponsibility; 4. Students’ shyness; 5. Lack of time management skills; 6.

Language problems (table 11).

Table 11

Factors that lead to Academic Challenges Result

e Difficulties in understanding the



Lack of Prior Knowledge

Lack of Communication Skills

Students’ Irresponsibility

Students Shyness

Lack of Time Management Skills

Language Problem
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topics

Low level of problem-solving skills
Difficulties in communication with
teachers

Difficulties in communication with
classmates

Difficulties in asking questions during
the lesson

Unpreparedness for the lessons and
exams

Difficulties in responding to the
questions in front of classmates

Not asking for an additional
explanation from teachers
Procrastination

Unpreparedness for the lesson
Difficulties in understanding
additional reading materials in foreign

languages

Subtheme 1.1. Lack of Prior Knowledge. Respondent 2 (Teacher 1) also supports

the idea that students do not learn mathematics well in school, also adds that they even have

difficulties with making simple sentences and they do not read a lot.
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Respondent 5 (Teacher 3) highlights:

Ogor biz ali tohsil miiassisalorindon danisirigsa asas ¢atinliklor orta moktablordan

golir. Riyaziyyat tizra verilon bilgilor 6yronmak ti¢iin kifayst deyil.

[As we are talking about the higher education institutions, the main difficulties come
from the secondary schools. The basic knowledge is not enough and mathematics is

the main subject].

Respondent 3 (Teacher 2) did not consider the lack of school knowledge as a
challenging factor for students by saying “The school curriculum does not have such a

significant impact on our subjects” and mainly focused on the lack of attention of students.

Respondent 6 (Teacher4 ) claimed that education program impacts students learning.

He said

Moktobds Universitetdo lazim olan movzular moSalon téroms, inteqrallarin
hesablanmasina kifayat godor vaxt ayrilmir. Moktab programinda bu ¢atismamazligi

nozors alib, onlar1 aradan qaldirmaga ¢alismaq lazimdir.

[ In the school programs, speared time for the topics such as derivatives and integrals
are not enough. This problem should be under the consideration of school

management]

Respondent 2 (Teacher 1) also mentioned that multiple-choice questions also
negatively impact students learning. While solving tests, students focus on finding the correct

answer instead focusing on the solution.

Subtheme 1.2. Lack of Communication Skills. According to the thoughts of

Respondent 4 (Tutor), the students cannot understand the professors because they got
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S0 used to the test system and yes/no answers that they cannot even communicate, express
their opinions and respond orally.

Respondent 6 (Teacher 4) supports and says:

Onlarin danisiq bacariglar1 yoxdur. Sadaco 6yronmoays cohd edirlor. Onlar osas

biliklara yiyalonmayiblor.

[They do not have speaking skills. They do not try to learn. They lack primary

knowledge.”]

Respondent 3 (Teacher 2) mentioned that when he asks questions, students are not
able to use mathematical terminology correctly. Students also have difficulties when they talk

with him, they cannot express their thoughts properly.

Subtheme 1.3. Students’ Irresponsibility. Respondent 3 (Teacher 2) highlighted the
fact that the reason for students having difficulties is their irresponsibility and laziness to

study:

Mon deyordim ki onlarin riyaziyyati yaxsi qavramaq qabiliyyoti var. Onlara izah
edonds yaxs1 basa diistirlor va 6z tlizarlorinds islayirlor. Catinliklor evds olur ¢iinki gox

hallarda talobalor evda 6zlari Gyranmirlar.

[I would say that they have a good perception of mathematics, they understand when
you explain to them and they do better if they work hard. These difficulties simply

occur because they do not do self-study at home.]

Subtheme 1.4. Shy Students. Respondent 2 (Teacher 1): Bozi talobalor utancaq olur

Vo bu onlar1 bilmaklarini sorusmaga mane olur

Respondent 2 (Teacher 1): [Some students are shy and it prevents students to ask

questions]
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Also, another factor was about the personalities of students, as some of them were just
shy or reluctant to actively participate in the class. Respondent 2 (Teacher 1) points out that
some students are shy and cannot solve the problems in front of the other students, also they
want to express their opinion but they cannot do it and it is understandable. The main reason
is that they are freshmen and they will get used to it. After the first semester, the respondent

says, 90 percent of them put such fears behind.

Subtheme 1.5. Lack of Time Management Skills. Regarding the materials, the
respondents mentioned that the university has enough materials to provide students; however,
they either do not have enough time to spend on reading them or they are not so willing to
read materials, especially additional books. Of course, not all students are the same. For
instance, Respondent 2 (Teacher 1) pointed out that the students can be divided into two parts:
responsible and less responsible ones. Some students cannot manage their time effectively.
The ones who are responsible usually go to the library and look for additional materials, the
other group thinks the materials provided by professors are sufficient, but they will not be
able to understand materials in-depth as they are not doing research on the topic. By
highlighting the availability of materials both in the library and in electronic format

Respondent 2 (Teacher 1) also mentioned:

Dars vosaitlori siyahisinda kifayst godor material var. ©vvalor adabiyyatlar rus dilindo

idi. Ancaq miistoqillik dovriindon sonra 6z dilimizds do materiallar yazilib.

[There are many materials given in the course materials list. The literature used to be
in Russian, but after independence, our professor wrote the books in our native

language]

While talking about the materials, Respondent 1 (Deputy Dean) talked about the smart

boards that the classes were provided to help students to understand the materials better.
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As for the effect of the methodology used by the faculties, the respondent’s opinions were
positive and they considered the methodology satisfactory, except Respondent 4 (Tutor)
mentioned that because of the adaptation problem that students are facing, they have
difficulties understanding the professors, although the professors are explaining well.
Respondent 6 (Teacher 4) also mentions that students usually do not spend enough time for

studying. They say “I just read one time and did not understand”.

Respondent 5 (Teacher 3) added family problems also influence students to manage
their time efficiently. Apparently, the students who have problems in their families cannot
concentrate on lessons, therefore they are not able do homework on time which later causes

them difficulties in the colloquiums and final exams.

Respondent 5 (Teacher 3): Boazi talabalorin ailovi problemlori onlarin vaxtlarini

effektiv idaro etmosino tasir edir vo bu da onlarin 6yranmasine monfi tosir edir

Respondent 5 (Teacher 3): [Some students’ family problems impact their management

t time effectively and influence their learning negatively]

While talking about the family problems, Respondent 1 (Deputy Dean) mentioned the

financial problems of some students as well.

Respondent 1 (Deputy Dean): Bazi talobalorin maddiyat ilo bagl sixitilar1 olur vo
buna goro do onlar islomoays macbur olurlar. Onlar bos vaxtlarmin miioyyan hissasini

islomaya sarf etdiklorino gora darslorine kifayot qodor vaxt ayira bilmirlor

Respondent 1 (Deputy Dean): [Some students are obliged to work due to financial
difficulties. Because students spend part of their leisure time working, they are unable to

dedicate more time to study.]
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Subtheme 1.6. Language Problem. Respondent 5 (Teacher 3) brings the language
problem by saying that most of the books in foreign languages in the field of mathematics are

in Russian and it sometimes causes a problem:

Bu giinlards talobalars inglis dilina daha ¢ox digqget edirlor. Ona gora do onlarin rus

dili bacariglar1 zaifdi va galigirlar ki rus dilindon yayinsinlar.

[Nowadays students pay more attention to English so they have poor Russian skills

and that’s why they avoid the Russian language]

Theme 2. First-year Students’ Support Suggestions

During the interview, we asked each of our respondents how they identified the
challenges of first-year math students and they indicated several ways of identifying the
challenges faced by first-year math students, such as professors questioning them, observing

their behaviors in class, or students themselves.

We also asked math instructors and administrative staff about their suggestions on
how the department can help first-year students to overcome their academic challenges and
we had both similar and different answers. The most notable solutions are additional classes
and providing students with additional materials, solving math problems based on difficulty
level step by step, building relationships with the real-world problems and using them in their

future jobs, etc. (table 12).

Table 12

Additional Materials Using ICT during the lessons

Extra Classes
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Relate topics to the real-world

Individual approach

Subtheme 2.1. Observing Students. One of them expressed like as it is given below:

Moan har bir talabays individual yanagiram. Auditoriyada gozirom vo miisahids edirom

Ki tolobalorin hansi g¢atinliklori var.

[Generally, | have an individualistic approach towards students. | walk in the
auditorium and observe what the students are doing to see whether they have

difficulty].

Subtheme 2.2. Asking Questions. Respondent 3 (Teacher 2) points out the
individualistic approach for each student to make them be more active and share their
problems, and Respondent 2 (Teacher 1) states that students express their problems while the

professor questions them to understand whether they are ready for the class or not.

Respondent 3 (Teacher 2): Har talobays individual yanasiram

Respondent 3 (Teacher 2): [I have an individualistic approach to each student]

Respondent 2 (Teacher 1): Sual cavab edarkan talobalarin problemlarini basa disiiliir

Respondent 2 (Teacher 1): [ Main problems appear while addressing questions]

Subtheme 2.3. With the Help of the Tutor. Respondent 4 (Tutor) pointed out that
students themselves are approaching and saying their problems while Respondent 1 (Deputy
Dean) stated that tutors usually notify of the problems of students, not the students

themselves. Respondent 1 (Deputy Dean) also mentions the usual visits to classrooms, as
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much as possible, to motivate students to share their problems, not only regarding education

but also general problems.

Respondent 4 (Tutor): Talobalor mons yaxinlasaraq 6z problemlarini sdylayirlor, mon
do lazam oldugda o problemlari miisllimlors deyirom Ki, onlar problemloari hall etmoaya
komoklik etsinlor

Respondent 4 (Tutor): [Students contact me and tell me about their problems; if
necessary, | communicate those difficulties to the professors in order for them to be
resolved.]

Subtheme 2.4. Providing Additional Materials and Classes. For example,

Respondent 5 (Teacher 3).

Biz tolobalor darsi yaxsi basa diiso bilsin deys onlara materiallar veriririk vo onlayn

tohsil zamani olan darslori izah etmok {igiin alava dorslor toskil edirik.

[We provide students with materials, and extra classes for covering the materials

taught in online classes.]

Respondent 6 (Teacher 4).

Biz tolobolorin suallarina cavab vermok tiglin olavo vaxt sorf edirik vo elektron

formadan darslar veririk.

[ We spend extra time answering the questions of students and provide students with

lectures in electronic form.]

Respondent 4 (Tutor).

Pandemiyadan avval biz biitiin birinci kurs tolobolori ii¢iin prezentasiya hazirlayirdiq
vo onlara Bologna prosesini izah edirdik. Homginin biz talobalora sinif tomsilgisini

togdim edirik ki onlar sonra bir birlorini xobardar eds bilsinlar.
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[Before the pandemic we made a presentation for all freshmen and explained the
Bologna Process, also we gather class representatives and explain it to them so that

they can later explain it to their classmates.]

Subtheme 2.5. Building Relationships with the Real-World Problems. Respondent

3 (Teacher 2) describes the solution in the following way:

Misllim darsi izah eds bilmoak {igiin dorse hazirligli galmalidir. Darsi basa diismayi
ancaq kollekvum ila 6yranmak miimkiin deyil. Taloboalora dastok verilmalidir. Masalan
oyrandiklari darslar real hoyatda necs todbiq edilir. Galacokds islarinda Gyrandiklarini
neco todbiq edacoklor. Sonra onlar 6zlori basa diigocok Ki agor onlar yaxsi oxusalar

oyrandiklarini igda todbiq eda bilocoklor vo yaxsi maas qazanacaglar.

[The professor should explain to the student that he/ she must be prepared for the
classes. However, it is not possible to understand the subject well only by studying for
colloquiums. Students need to be encouraged. For example, how these topics can be
used in real life. How this knowledge will be needed in future jobs. Then they think
that if they study and apply this subject, they will have a good job and decent salary.
The students should be given additional advice and explained that it is important to

study the topics now for their future]

Subtheme 2.6. Teachers’ Methodology. In order to help students easily adapt to

online classes Respondent 2 (Teacher 1) says:

Darslar Blackboard tizorindon onlayn kegirilir. Darsdon sonra biz talobalordon
teoremlori onlarin izahlarini faktlar1 vo xarakterikalari sorusuruq. Sonra iso biz
buna aid tapsiriglar veririk. Ilk suallar asan, ndvboti suallar orda, sondaki
suallar iso ¢atin olur. Bu birinci kurs talabalorin tohsilo adaptasiya olmasina

komok edir.
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[Lectures are held online in Blackboard... After the lecture, we ask students
definitions, theorems, facts, and characteristics... After we assign them math
problems related to that topic. The first problems are easy, the next ones are

normal, and then difficult examples. It helps in the adaptation of the freshmen.]

Respondent 2 (Teacher 1) thinks colloquiums are the ideal way to reveal the

knowledge of each type of student as they ask different types of questions to them:

Birinci kollekvumdan sonar biz basa diisdiik ki sagirdlorin darslords nayi 6yronmaya
chtiyact var. Bozi sagirdlor utancaqdir, 16vhado qarsisinda danigmaga utanirlar va
sinifdo sakit otururlar. Ancaq onlar darslorini yaxsi oxusalar biz bunu kollekvumda

g0ra bilacoyik. Buna gora do usaqlarin psixologiyasini basa diismak ¢ox ¢atindir.

[“After the first colloquium, we identify the needs of students, of course, we get to
know all the students this way. Some students are shy and do not want to come in
front of the blackboard and they are usually quiet in the classroom. But if they study
well, we will identify it with the help of colloquiums. It is difficult to understand the

psychology of all children”]

Subtheme 2.7. Approach to Shy Students. Respondent 3 (Teacher 2):
Utancaq tolobalor ilo iglomok ¢atindir, onlar digar tolobalorin qarsisinda sual
vermokdoan ¢akinirlar.
[It is important to not give up on a student who is shy to solve the problems in front of
the students and ask him/her several times to go forward.]

Respondent 5 (Teacher 3):
Qrup yoldaslar1 onlarin qavrama potensialinin zaif oldugunu fikirlogor deys haminin
qarsisinda misal hall etmokdon utanirlar. Ona gérade man onlara deyirom ki dorsdan

sonra qalin siza fordi izah edim.
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[Some students are shy to solve the problems in front of everyone because they think
that if they do it wrong the others will think poorly of them, | ask them to stay after
class to clarify the problem individually].

Subtheme 2.8. Using ICT during the lessons. During the interview Respondent 1

(Deputy Dean) said that it would be better if the instructors use ICT when they explain a new

topic.

Tolobalorin ¢ox hissasi vizual daha yaxst dyrondiklorindon, miiallimlor yeni darsi
prezentasiya tizorinds izah etsalor, onlar tigiin dorsi gavramag daha asan olar.
[Because most students are visual learner, it will be easier for them to grasp the lesson

if teachers explain the new lesson through a presentation].
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Chapter 5: Conclusion

In conclusion, this research has studied the academic challenges of the first- year
students at the department of Applied Mathematics and Cybernetics of Baku State University,
and the current practice of this department on supporting the students. More precisely, this
research study has investigated different factors that lead to the first-year students’ challenges
and also solutions for these challenges. The significance of this study is the creation of the
guidelines of the Math Club for the Department for assisting the academic challenges of the
first-year students and contributing to the existing literature, which is limited in the context of
Azerbaijan.

Firstly, the review of the literature and interview/survey results has shown that there is
a negative correlation between different factors and students’ academic success. Secondly, the
study also found that there were different factors that lead to the academic challenges, which
can be classified as personological or contextual variables. Although interview and survey
results find out factors related the financial difficulties, housing problems and psychological
state of the students (less motivation, laziness) they were not considered in designing
guidelines of the Math Club as these factors were not subjects of this study.

In addition to that, different factors lead to different academic challenges, like drop-
out, low performance in assessments and other. Thirdly, the study has concluded that different
types of support should be provided by the department in order to assist to the students.
Lastly, based on the study findings, the Guidelines of the Math Club has been developed,
which includes quite wide range of events that have been found to be effective by the
literature and participants of this study. These events can be classified as social and academic
types of and the main purpose of organizing them are to support academically weak students
and build collaboration among students and faculty. As a result, the research questions of this

study has been answered.
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Limitations

This study has some limitations:

e The main focus of our study was the first-year students in the math department. This
means that the findings of this research cannot be applied to other departments and
students as well.

e The study was conducted at a single research site at Baku State University, and the
sample size was insufficient to generalize the findings to mathematics departments at

other universities.



44

Chapter 6: End Product. Applied Mathematics (AM) Club

As we mentioned above, the purpose of our study was to reveal the factors that lead to
the first-year students’ academic challenges and explore how the universities support these
students. In order to explore the factors and also find out the current practices, we interviewed
the faculty members and surveyed students. These tools allowed us to detect key factors and
practices in the research site.

Based on our findings and an examination of the literature, we propose to establish a math
club for Applied Mathematics and Cybernetics department. We called this club as Applied
Mathematics (AM) Club.

The Purpose of Establishing AM Club. The main functions of the AM Club are to
assist first-year students who are facing various academic challenges and make connections
between students and the department staff. The Club will also operate as a social club,
hosting a range of events throughout the year to help first-year students get acquainted with
the department and meet math-interested undergraduates from different groups of the
department.

Establishing AM Club. In order to begin the process of establishing the AM Club
firstly, the management board should be elected. The management board will consist of the
Club's president and three vice-presidents. All members of the board will be elected from
third-year students in order to manage the Club for two years. Elections are conducted in
September and contain the following procedure:

- Tutors meet with each group of third-year bachelor's students and say them to select three or
four students to serve on the Math Club's management board. Candidates should have strong
management and communication abilities, as well as a good GPA.

--After each group introduces its candidates, the academic staff (tutor, deputy dean, and dean)

will interview them and select the board's composition.
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Members of the management board are responsible for organizing events, informing first-year
students about the club, responding to club members' questions, and monitoring the event's
accomplishments.

Membership. During the first week of the academic year, vice-presidents with the
tutor organize a meeting for all first-year students and introduce them to information about the
AM Club. But before the meeting, posters about the AM Club will be hung at the department.
At the end of the meeting, students are given a mail and phone number to which they may
contact and send information about themselves (phone number, math level) if they choose to
join the Club.

AM Club organizes two types of events: social and academic.

Social Events. As discussed in the literature and also found out during this project
main challenges of first-year students are also connected with their low level of soft skills —
time management, communication, self-study, and other skills. In order to support students to
enlarge their soft skills, the AM Club can organize different social events such as the first day.
Pi day celebration, movie time, and guest speaker session. These events also will help first-
year students to build a relationship with their classmates, academic staff, and instructors.

The First Day. In this event, senior students talk about the challenges that they face in
their first academic year and give advice on how to overcome them. The management board
should take into account the following thoughts:

- Speakers should be from all three streams: Azerbaijani, Russian, and English.
Because students who study in one section have their specific problems. For instance:
students who study in the English stream may have language difficulties.

- Speakers should have a different level of GPA: good and bad.

The duration of this event is two hours.
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Pi Day Celebration. Mathematicians and scientists all around the world celebrate
March 14 as a holiday for the mathematical constant. In order to build a friendly relationship
between club members, the AM Club will organize an event devoted to Pi Day. During the
event, a little competition will be organized. This competition will help first-year students to
develop critical thinking and networking skills.

The rules of this competition will be following:

- Before one week, AM Club will send an email regarding the event and the rules of
competition. The main purpose of competition is to find the method for how to remember the
digits of the mathematical constant pi.

- Two days before the event, the members who want to participate in the competition
should send mail to the management board and write their ideas. In case, if the number of
candidates is more than 20, the management board will choose only 20 participants.

- The competition's registration fee will be between three and five manats. It will
depend on the number of participants. The collected money will be used to purchase a
voucher from bookshop, which will be given as a prize to the winner.

- During the Pi Day event, all participants will share their methods with the AM Club
members and the winner will be determined by an anonymous poll conducted among club
members. After the competition, the AM Club members will have tea time with apple pie.

- If March 14 will be on Saturday or Sunday, the Pi Day event will be organized on
Friday before March 14.q

Movie Time. Educators claim that movies are a great resource for visual learners
because they can understand the concept without any obstacles to learning. The use of
appropriate film clips and short films as the context of mathematical inquiry has great
potential for improving student involvement in mathematics and realizing abstract

mathematical ideas (Russo & Russo, 2020). Many films have powerful mathematical
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elements that stimulate discussion and help students learn in class. The purpose of this event
Is to motivate students and help them deeply engage to mathematic learning.

Movie Time event will be organized in the following way:

-AM Club will organize movie time for first-year students once a month.

-1t can be each last Friday of the month. An announcement (poster or e-mail) should
be provided about the date and the movie that will be played.

-After watching the movie students will have a discussion about it and try to explore
mathematical elements that are described in the movie.

-The list of mathematics movies is offered.

Stand and Deliver

The Man Who Knew Infinity

Pi

A Brilliant Young Mind

Good Will Hunting

The Imitation Game

Codebreaker

A Beautiful Mind

A Brief History of Time

N Is a Number: A Portrait of Paul Erdos

Travelling Salesman

Fermat’s Room

Guest Speaker. Inviting successful alumni as guest speakers to share their
experiences can be an effective method to motivate the first-year students and deepen their
interest in their chosen major. This event is organized every two months and lasts between

one to two hours.
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Academic events. Academic events should be organized regularly depending on the
need of students. As our findings overlap with the literature regarding the influence of
students' prior mathematical knowledge to their academic success in the first year, we suggest
following academic events organized by AM Club:

First Support. The majority of first-year students have difficulties in learning math at
the university because a lack of prior knowledge, AM Club will organize sessions in order to
fulfill this gap. The members who want to participate in these sessions will divide into three
categories. A short test will be provided among the students in order to determine their level.
The club members choose one of the following categories based on the result of test.

First Category- the weakest students will be in this category.

The Second Category will consist of students who have an average level of prior
knowledge.

The Third Category will consist of students who are above average level of prior
knowledge but still need help.

-The sessions will start in the second week of the academic year

-For the 1% category group the lessons will last three weeks

- For the 2" category group the lessons will last two weeks

- For the 3™ category group the lessons will last one week

- Lessons will be held 5 days in a week and will last one hour

-When the number of students in a category is large, they will be divided into several
groups

- Second, third, and fourth year of bachelor degree students who have good GPAs will
teach in this session. These students will be chosen with help of tutors. They will participate

voluntarily.
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Peer Tutoring. Peer tutoring is defined as a collaborative and proactive learning
strategy in which two students help each other and learn at the same time (Alegre & Moliner,
2017). Different types of peer tutoring can be implemented, depending on student skills,
academic achievement, organizational status, resources, and personal resources. Studies show
that, from an academic point of view, peer tutors have a moderate effect on a student's math
performance (Alegre et al., 2019).

AM Club will define the number of most academically competent students who will
serve as the tutor to the first-year students who have difficulties in comprehending university-
level math subjects. The tutors can be chosen from all bachelors’ degree students. The
procedure of defining the tutors will be as follows:

- The tutors of the department will talk with the instructors and ask them to choose
students who want and will be able to help the weak students.

- The tutors will talk with all groups of the department and ask them to select students
in their group who want and will be able to help the weak students.

- The tutors will give the list of students who were selected both from instructors and
groups to the management board of the AM Club. In order to engage students who participate
as a tutor AM Club will issue a certificate.

Peer tutoring sessions will be organized in the following ways:

-The duration of the peer tutoring program will be

from September (from the third week of the academic year) till December

from February till May

- Peer tutoring sessions will be organized every week regularly

-Duration of the peer tutoring sessions will be 1-2 hours, usually Saturdays

- One tutor will help two weak students, but AM Club will issue a certificate to the

students who teach weak students.
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Seminars. Because in the survey, first-year students want extra classes in order to
overcome their academic challenges, AM Club will organize seminars two times in a month
in order to support students in better understanding of different complicated math topics.

Seminars will be organized in the following ways:

- In the fall term, seminars will start from the third week of the academic year till
December. During this time, seminars on two subjects: mathematical analysis and analytical
geometry will be organized

- In the spring term, seminars will start from February year till May. During this time,
seminars on three subjects: mathematical analysis, linear algebra, and discrete mathematics
will be organized

- For Azerbaijani and Russian streams seminars will be held separately

- Seminars will be held by teachers who teach first-year students or their ph.D students

- If the number of students who wants to participate will be big, they will be divided
into two groups, and seminars for each group will be held separately.

- Seminars will start with an explanation of topics that are covered during the lectures.
After that teacher will solve several problems related to the topics and then students will ask
the teacher to solve the problems that they have difficulties

-The duration of the seminars will be from one to two hours

Study groups. As our findings also opened up first year students’ low level of
communication (even existence of shy students who refrain coming to the desk and solving
the problems during the seminars) and collaboration skills, AM Club will facilitate forming
and running different study groups among first year students. Studies show that students
studying in groups often have the highest grades and the least academic problems (Gardner &
Barefoot, 2012). As the saying goes, “"two heads are better than one.”" Students usually learn

faster when working in groups than when working alone. Working in groups gives students
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the opportunity to explain concepts, review materials, share ideas, and discuss / discuss why
one person's answer is different from another. In this way, you can seek explanations within
the group and learn more quickly. The study group is more interested in specific activities
than general issues, and the participants share common interests and goals related to the work
environment (Sanacore, 1993).

In the beginning of academic year, AM Club will announce and initiate the creation of
study groups (SG) among first year students. AM Club will assist students in forming SG’s
considering following criteria:

- Students themselves will define the purpose of different groups (for example: doing
the home tasks together; supporting each other in most difficult math subjects; preparing for
exams and competitions together and etc.);

- Number of participants in each SG should be three to six students. Participants
should be defined not based on students friendship relations bat their academic needs;

- Meetings of SG will be at least once a week (during the weekdays after the lessons)
and last up to 2 hours. Sessions should be provided in a friendly and informal atmosphere
where healthy snakes and drinks are allowed. Depending on the weather it can be organized
outside;

- During the exam periods, when students have limited time, meetings of SG can be
organized online or through the social networks;

- Before gathering, one member will prepare questions or topic based on participants
requests to discuss. SG will assign one student to lead each session and keep the group
focused on the material;

- During the meeting students will ask questions, answer them, and explain why the

answers are correct, help each other in understanding difficult math topics.
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AM Club and SG members will periodically evaluate the performance of SG, AM
Club will support SG to better communicate and develop. AM Club will also share the
experience of successful SG among the students. Based on the exam results of SG members,
most successful SG will be defined and announced at the end of academic year. They will also

get prize from AM Club.



53

References

Abdurrahman, M. S. (2020). Developing Mathematical Thinking among Polytechnic Students
in Linear Algebra through Peer Tutoring Strategy. Journal of Advanced Research in
Dynamical and Control Systems, 12(3), 423-434.

https://doi.org/10.5373/jardcs/v12i3/20201210

Alegre Ansuategui, F. J., & Moliner Miravet, L. (2017). Emotional and cognitive effects of
peer tutoring among secondary school mathematics students. International Journal of
Mathematical Education in Science and Technology, 48(8), 1185-1205.

https://doi.org/10.1080/0020739x.2017.1342284

Alegre, F., Moliner, L., Maroto, A., & Lorenzo-Valentin, G. (2019). Peer tutoring and
mathematics in secondary education: literature review, effect sizes, moderators, and
implications for practice. Heliyon, 5(9), e02491.

https://doi.org/10.1016/j.heliyon.2019.e02491

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, Conduct,
and Evaluation. Indian Journal of Psychological Medicine, 40(5), 498-499.

https://doi.org/10.4103/ijpsym.ijpsym 334 18

Anthony, G. (2000). Factors influencing first-year students’ success in mathematics.
International Journal of Mathematical Education in Science and Technology, 31(1),

3-14. https://doi.org/10.1080/002073900287336

Aulls, M. W. (2004). Students’ Experiences With Good and Poor University Courses.
Educational Research and Evaluation, 10(4-6), 303-335.

https://doi.org/10.1080/13803610512331383479

Bernard, H. R. (2002). Research methods in anthropology: Qualitative and quantitative
approaches (3rd ed.). Walnut Creek, CA: Alta Mira Press.

Birzina, R., Cedere, D., & Petersone, L. (2019). Factors Influencing the First



54

year Students’ Adaptation to Natural Science Studies in Higher Education. Journal of

Baltic Science Education, 18(3), 349-361. https://doi.org/10.33225/jbse/19.18.349

Booth, J. L. (2011). Why can’t students get the concept of math. Perspectives on Language

and Literacy, 37(2), 31-35.

Brinkmann, S., & Kvale, S. (2018). Doing Interviews (Qualitative Research Kit) (Second ed.).

SAGE Publications Ltd.
Brown, N. (2004). What makes a good educator? The relevance of meta programmes.
Assessment & Evaluation in Higher Education, 29(5), 515-533.

https://doi.org/10.1080/0260293042000197618

Chemers, M. M., Hu, L. T., & Garcia, B. F. (2001). Academic self-efficacy and first year
college student performance and adjustment. Journal of Educational Psychology,

93(1), 55-64. https://doi.org/10.1037/0022-0663.93.1.55

Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating
quantitative and qualitative research (4th ed.). Boston, MA: Pearson

Creswell, J. W. (2013). Qualitative inquiry and research design: Choosing among five
approaches. Thousand Oaks, CA: Sage.

Creswell, J.W. (2014). Research design: Qualitative, quantitative, and mixed methods

approaches (4th ed.). Thousand Oaks, CA: Sage Publications

Dukes, S. (1984). Phenomenological methodology in the human sciences. Journal of Religion

and Health, 23, 197-203.
Drisko, J. W., & Maschi, T. (2016). Content analysis. Pocket Guides to Social Work R.
Eccles, J. S., Barber, B. L., Stone, M., & Hunt, J. (2003). Extracurricular Activities
and Adolescent Development. Journal of Social Issues, 59(4), 865-889.

https://doi.org/10.1046/j.0022-4537.2003.00095.x




55

Etzkowitz, H., Webster, A., Gebhardt, C., & Terra, B. R. C. (2000). The future of the
university and the university of the future: evolution of ivory tower to entrepreneurial
paradigm. Research Policy, 29(2), 313-330.

https://doi.org/10.1016/s0048-7333(99)00069-4

European Commission/EACEA/Eurydice. (2018). The European Higher Education Area in

2018. Bologna Process Implementation Report

https://op.europa.eu/en/publication-detail/-/publication/2fe152h6-5efe-11e8-ab9c-

0laa75ed7l1al/language-

en?WT.mc id=Selectedpublications&WT .ria ¢c=677&WT.ria f=706&WT.ria ev=sea

rch

Fleming, J., & Zegwaard, K. E. (2018). Methodologies, Methods and Ethical Considerations
for Conducting Research in Work-Integrated Learning. International Journal of Work-
Integrated Learning, 19(3), 205-213.

Flores, M., & Duran, D. (2013). Effects of peer tutoring on reading self-concept. International
Journal of Educational Psychology, 2(3), 297-324

Gardner, J. N. & Barefoot, B. O. (2012). Your College Experience: Strategies for Success.
(10th ed. ed.) Boston, MA: Bedford/St. Martin's.

Harwell, M., Post, T. R., Cutler, A., Maeda, Y., Anderson, E., Norman, K. W., & Medhanie,
A. (2009). The Preparation of Students From National Science Foundation—Funded
and Commercially Developed High School Mathematics Curricula for Their First
University Mathematics Course. American Educational Research Journal, 46(1), 203—

231. https://doi.org/10.3102/0002831208323368

Hendry, G. D., Hyde, S. J., & Davy, P. (2005). Independent student study groups. Medical

Education, 39(7), 672—-679. https://doi.org/10.1111/j.1365-2929.2005.02199.x




56

Hourigan, M., & O’Donoghue, J. (2007). Mathematical under-preparedness: the influence of
the pre-tertiary mathematics experience on students’ ability to make a successful
transition to tertiary level mathematics courses in Ireland. International Journal of
Mathematical Education in Science and Technology, 38(4), 461-476.

https://doi.org/10.1080/00207390601129279

Huber, H. B., and Carter, E. W. (2019). Fostering peer relationships and shared

learning for students with autism spectrum disorders, in The SAGE Handbook of
Autism and Education, eds. R. Jordan, J. M. Roberts, and K. Hume (Newbury Park,
CA: Sage), 265-275

Hudson, H. T., & Rottmann, R. M. (1981). Correlation between performance in physics and
prior mathematics knowledge. Journal of Research in Science Teaching, 18(4), 291

294. https://doi.org/10.1002/tea.3660180403

Kajander, A., & Lovric, M. (2005). Transition from secondary to tertiary mathematics:
McMaster University experience. International Journal of Mathematical Education in
Science and Technology, 36(2—-3), 149-160.

https://doi.org/10.1080/00207340412317040

Kizito, R., Munyakazi, J., & Basuayi, C. (2015). Factors affecting student success in a first-
year mathematics course: a South African experience. International Journal of
Mathematical Education in Science and Technology, 47(1), 100-119.

https://doi.org/10.1080/0020739x.2015.1057247

Krause, K., & Coates, H. (2008). Students’ engagement in first-year university. Assessment &
Evaluation in Higher Education, 33(5), 493-505.

https://doi.org/10.1080/02602930701698892

Kornbluh, M. (2015). Combatting challenges to establishing trustworthiness in qualitative

research. Qualitative research in Psychology, 12(4), 397-414.



57

Lammers, W. J., & Smith, S. M. (2008). Learning Factors in the University Classroom:
Faculty and Student Perspectives. Teaching of Psychology, 35(2), 61-70.

https://doi.org/10.1080/00986280802004586

Lithner, J. (2011). University Mathematics Students’ Learning Difficulties. Education

Inquiry, 2(2), 289-303. https://doi.org/10.3402/edui.v2i2.21981

Lizzio, A., Wilson, K., & Simons, R. (2002). University Students’ Perceptions of the
Learning Environment and Academic Outcomes: Implications for theory and practice.
Studies in Higher Education, 27(1), 27-52.

https://doi.org/10.1080/03075070120099359

Meijer, P. C., Verloop, N., & Beijaard, D. (2002). Multi-method triangulation in a qualitative
study on teachers' practical knowledge: An attempt to increase internal
validity. Quality and quantity, 36(2), 145-167.

Mohajan, H. K. (2017). Two criteria for good measurements in research: Validity and
reliability. Annals of Spiru Haret University. Economic Series, 17(4), 59-82.

Moustakas, C. (1994). Phenomenological research methods. Thousand Oaks, CA: Sage.

O’Banion, T. (2013). Academic Advising: The Key to Student Success. Washington, DC:

Community College Press, Rowman & Littlefield Publishers, American Association

of Community Colleges

Ocak, G., & Boyraz, S. (2016). Examination of the Relation between Academic
Procrastination and Time Management Skills of Undergraduate Students in Terms of
Some Variables. Journal of Education and Training Studies, 4(5).

https://doi.org/10.11114/jets.v4i5.1313

Okpala, C. O., & Ellis, R. (2005). The perceptions of college students on teacher quality: A

focus on teacher qualifications. Education, 126, 374-378



58

Parker, M. (2005). Placement, Retention, and Success: A Longitudinal Study of Mathematics
and Retention. The Journal of General Education, 54(1), 22—40.

https://doi.org/10.1353/jge.2005.0016

Polkinghorne, D. E. (1989). Phenomenological Research Methods. Existential-
Phenomenological Perspectives in Psychology, 41-60.

https://doi.org/10.1007/978-1-4615-6989-3_3

Rach, S., & Heinze, A. (2016). The Transition from School to University in Mathematics:
Which Influence Do School-Related Variables Have? International Journal of Science
and Mathematics Education, 15(7), 1343-1363.

https://doi.org/10.1007/s10763-016-9744-8

Reznik, S., Chernikovskaya, M., & Nosova, E. (2017). Adaptation of First-year Students to
Training Conditions at University: experience, problems, prospects. Bulletin of
Kemerovo State University. Series: Humanities and Social Sciences, 2017(2), 36-41.

(In Russ.) https://doi.org/10.21603/2542-1840-2017-2-36-41

Richardson, M., Abraham, C., & Bond, R. (2012). Psychological correlates of university

students’ academic performance: A systematic review and meta-analysis.

Psychological Bulletin, 138(2), 353-387. https://doi.org/10.1037/a0026838

Rubin, H. J., & Rubin, I. S. (2012). Qualitative interviewing: The art of hearing data (3rded.).
Thousand Oaks, CA: Sage.

Russo, J., & Russo, T. (2020). Movies through a mathematical lens. Australian Primary
Mathematics Classroom, 25(1), 20-26

S@le, R. G., Dahl, T. 1., Serlie, T., & Friborg, O. (2016). Relationships between learning
approach, procrastination and academic achievement amongst first-year university
students. Higher Education, 74(5), 757-774.

https://doi.org/10.1007/s10734-016-0075-z




59

Sanacore, J. (1993). Using Study Groups to Create a Professional Community. Journal of
Reading, 37(1), 62—66.

SEVING, S., & GIZIR, C. A. (2014). Factors Negatively Affecting University Adjustment
from the Views of First-Year University Students: The Case of Mersin University.
Educational Sciences: Theory & Practice. Published.

https://doi.org/10.12738/estp.2014.4.2081

Sotardi, V., & Brogt, E. (2016). Common student problems with assessment during the
transition to university: Support staff perspectives, insights, and recommendations.
Ako Aotearoa National Centre for Tertiary Teaching Excellence.

Tenhouse, A. M. (2003). College Extracurricular Activities Encyclopedia of Education
Tewari, D. D. (2014). Is Matric Math a Good Predictor of Student’s Performance in the First
Year of University Degree? A Case Study of Faculty of Management Studies,
University of KwaZulu-Natal, South Africa. INTERNATIONAL JOURNAL OF

EDUCATIONAL SCIENCES, 06(02).

https://doi.org/10.31901/24566322.2014/06.02.11

Topping, K. J. (2009). Peer Assessment. Theory Into Practice, 48(1), 20-27.

https://doi.org/10.1080/00405840802577569

Vaismoradi, M., Turunen, H., & Bondas, T. (2013). Content analysis and thematic analysis:
Implications for conducting a qualitative descriptive study. Nursing & health
sciences, 15(3), 398-405.

Van der Meer, J., Jansen, E., & Torenbeek, M. (2010). ‘It’s almost a mindset that teachers
need to change’: first-year students’ need to be inducted into time management.
Studies in Higher Education, 35(7), 777-791.

https://doi.org/10.1080/03075070903383211




60

Venezia, A., & Jaeger, L. (2013). Transitions from High School to College. The Future of

Children, 23(1), 117-136. https://doi.org/10.1353/foc.2013.0004

Wellington, J., & Szczerbinski, M. (2007). Research methods for the social sciences, London:
Continuum Publishing House.

Wolmarans, N., Smit, R., Collier-Reed, B., & Leather, H. (2010). Addressing concerns
with NCS: an analysis of first-year student performance in mathematics and physics.
18th Conference of the Southern African Association for Research in Mathematics,
Science and Technology Education (SAARMSTE). Kwazulu-Natal: SAARMSTE;
2010; p. 274-284

Yin, R. K. (2015). Qualitative Research from Start to Finish, Second Edition (Second ed.).
The Guilford Press.

Yorke, M., & Longden, B. (2007). The first-year experience in higher education in the UK.
http://www-new1.heacademy.ac.uk/assets/Y ork/documents/ourwork/research/FYE/
web0573 the_first_year_experience.pdf (accessed July 11, 2008).

Yunusova, V. (2020). Transition into Higher Education: The Structure and Practice of
Academic Advising. IJAEDU- International E-Journal of Advances in Education,

326-340. https://doi.org/10.18768/ijaedu.835612

Zeegers, P. (2004). Student learning in higher education: a path analysis of academic
achievement in science. Higher Education Research & Development, 23(1), 35-56.

https://doi.org/10.1080/0729436032000168487




61

Appendices
Appendix A. Survey questions for students.

1. Siz hansi dilds tohsil alirsiz?
o Azarbaycan
o Rus
o Ingilis

2. Riyazi fonlori monimsomokda ¢atinlikloriniz sobobi va ya sobablori nadir?
] Orta moktobdon Oyronilon biliklor
Tadris metodlari
Todris keyfiyyati

Fakiilto vo miisllim dostoyinin olmamasi

[

W

1 Qiymatlondirma sistemi

[

1 Vaxtin effektiv idare edilmomasi
W

Digor

3. Orta moktobds oldo etdiyiniz riyazi bilik universitetds todris olunan riyazi fonlori
monimsomokds kdmok edirmi?

o Bali
o Qismon
o Xeyr

4. Sizco miiollimlorin todris metodu (darsin izah etmak lisulu) riyazi fonlori 6yronmak
ticlin olveriglidirmi?

o Boali
o Qismon
o Xeyr

5. Tadris programint manimsamok, seminarlara vo imtahanlara hazirlagsmagq tiglin
vaxtiniz kifayst edirmi?

o Boali
o Qismon
o Xeyr

6. Siz na sababdon vaxtinizi diizgiin idars eds bilmirsiz?
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Cotinliklorinizlo bagli miisllimo, yaxud fakiiltoys (dekanliq, tyutorlar) miiraciot
etdikdo, sizo lazimi dostok gostorilir?

o Bali

o Qisman

o Xeyr

Umumiyyatla tadris prosesi zamani qarsilasdirginiz ¢otinliklorlo bagli sizo hansi
formada dastok gosterilir?

Fikrinizco hansi formada doastok Sizo fonlori daha yaxsi monimsomaya vo
imtahanlarda daha yaxs1 natico oldo etmoyo kdmok edor?
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Appendix A. Survey questions for students (translation).

1. In what language are you studying?
o Azerbaijani
o Russian
o English
2. What is/are the primary cause(s) of difficulties in mastering mathematical subjects?
o Lack of Prior Knowledge
o Teaching Methods
o Low Teaching Quality
o Assessment
o Lack of Faculty and Teacher Support
o Inefficient Time Management
o Other
3. Does your high school mathematical knowledge help you learn the mathematical
subjects taught at the university level?
oYes
oPartly
oNo

4. Do you assume that the methods employed by teachers to teach mathematics are
appropriate?

oYes
oPartly
oNo
5. Do you manage your time effectively?
oYes
oPartly

oNo
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6. If no, why can't you manage your time effectively?

7. Do you get the needed support from the teacher and the faculty regarding your

difficulties?

oYes
oPartly
oNo

8. How are you supported in dealing with academic challenges faced during the learning
process?

9. What kind of support do you think will help you acquire math-related subjects well?

Appendix B. Semi-structured interview questions for teachers.

Duration: 25-30 minutes

1. Neco miiddotdir miiallim isloyirsiniz? Bu fakiiltods no vaxtdan todris edirsiniz? Hans1
fonni todris edirisiniz?

2. Tolobalarin ¢atinliklorinin oldugunu neco miioyyan edirsiniz?

3. Tolobalor asason hansi ¢otinliklori ilo bagli sizo miiraciot edirlor?

4. Fikrinizco bu ¢otinliklorin osas soboblori nadir?

5. Sizin fikrinizca tolobalar tadris materiallarini monimsomak tiiglin vaxtlarini diizgiin
idars eda bilirlormi?

6. Sizin fikrinizco istifads etdiyiniz qiymotlondirmas sistemi tolobarin bilik vo misal hall
etmo bacariglarinin hansi soviyyads oldugunu géstormokds onlara ¢otinlik yaradirmi?

7. Sizca tolabolorin maktabds riyaziyyat fonnindon qazandigi bilik bazasi onlara ali

riyaziyyatt monimsomasi ti¢lin yetorlidirmi?
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8. Fakiiltads istifads edilon todris materiallart vo metodologiya talabalorin fonni
manimsamalorine kdmok edirmi?

9. Toalabalarin sizin tadris etdiyiniz fanni monimsamaklo bagl ¢atinliklarine nece dastok
olursunuz?

10. Talabalarin riyazi fanlari manimsamokla bagl olan ¢atinliklorinae dastok olmagq tigiin

fakiiltoyo hansi tovsiyyolariniz var?

Appendix B. Semi-structured interview questions for teachers (translation).

Duration: 25-30 minutes

1. How long have you been working as a teacher? How long have you been teaching at this

faculty? What subject do you teach?

2. How do you identify the difficulties of your students?

3. What are the most common issues that students bring up with you?

4. What do you think are the main reasons of these difficulties?

5. In your opinion, can students manage their time effectively enough to master the teaching

materials?

6. In your opinion, does the assessment system you use make it difficult for students to

demonstrate their level of knowledge and problem-solving skills?

7. Do you believe that students' school-based mathematics knowledge is sufficient for them to

master higher mathematics?

8. Do the faculty's teaching materials and methodology assist students in mastering the

subject?

9. How do you assist students who are having difficulty mastering the subject you teach?
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10. What suggestions do you have for faculty to help students who are struggling to master

mathematics?

Appendix C. Semi-structured interview questions for administrative staff.

Duration: 25-30 minutes

1. Nego miiddatdir bu fakiiltods igloyirsiniz?

2. Toalabalarin ¢atinliklarinin oldugunu neco miiayyan edirsiniz?

3. Tolobalor asason hansi ¢atinliklori ilo baglt sizo miiraciot edirlor?

4. Fikrinizco bu ¢otinliklorin osas soboblori nadir?

5. Sizin fikrinizca tolobalor tadris materiallarini monimsomak iiciin vaxtlarini diizgiin
idars eds bilirlormi?

6. Sizin fikrinizca istifads edilon qiymatlondirma sistemi tolabarin bilik vo misal hall
etmo bacariglarinin hansi soviyyads oldugunu gostormokds onlara ¢otinlik yaradirmi?

7. Sizca tolabolorin maktabds riyaziyyat fonnindon qazandigi bilik bazasi onlara ali
riyaziyyati monimsomosi ligiin yetorlidirmi?

8. Fakiiltodo istifads edilon todris materiallart vo metodologiya tolabalorin fonni
monimsamaloring komak edirmi?

9. Toalobalarin riyazi fanlori monimsamakls bagl ¢atinliklarina nece dastok olursunuz?

10. Talabalarin riyazi fanlari manimsamokls bagl olan ¢atinliklorinae dastok olmagq tigiin

fakiiltoyo hansi tovsiyyoloriniz var?
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Appendix C. Semi-structured interview questions for administrative staff (translation).

Duration: 25-30 minutes

=

How long have you been working at this faculty?

N

How do you identify the difficulties of your students?

3. What are the most common issues that students bring up with you?

4. What do you think are the main reasons of these difficulties?

5. In your opinion, can students manage their time effectively enough to master the
teaching materials?

6. Inyour opinion, does the assessment system you use make it difficult for students to
demonstrate their level of knowledge and problem-solving skills?

7. Do you believe that students’ school-based mathematics knowledge is sufficient for
them to master higher mathematics?

8. Do the faculty's teaching materials and methodology assist students in mastering the
subject?

9. How do you assist students who are having difficulty mastering the math-related
subjects?

10. What suggestions do you have for faculty to help students who are struggling to

master mathematics?
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Appendix D. Interview Consent Form

MUSAHIBOYO RAZILIQ FORMASI

Tadqigatgilarin adlari: Asya Quliyeva, Xadici Ismayilova, Samiro Mommeodova, Zahid

Mammadov

Tadqgiqatin adi: BDU-nun Totbiqgi riyaziyyat vo kibernetika fakiiltasinin birinci kurs
tolobalorinin akademik gatinliklori

Tadgigatin maqgsadi: Bu todqgigatin moagsadi 1-ci kurs riyaziyyat tolobalorinin akademik
catinliklarino sobob olan faktorlar1 askara ¢ixarmaq vo Universitetlorin bu talobslori neca
dastoklodiklarini todqgiq etmokdir. Toadgiqatin noticalori fakiilto tiglin ¢atinliklori olan
tolobalora dastok magsadi ilo tévsiyalorin hazirlanmasina tohfa veracakdir.

» Mon tasdigloyirom ki, bu tadqgigatda koniillii olaraq istirak edirom

* Mon basa diisiirom ki, moni narahat edon hor hansi miisahibo sualina cavab vermomok

hiiququm var

* Mon basa diisiirom ki, miisahibonin Sos yazisi aparilacaq, sos yazisi ancaq molumatlarin
tohlili Gigiin istifado olunacaq v biitiin soxsi malumatlar silinocok. Man basa diisiirom Ki, Sas

yazis1 ti¢iincii toroflo paylasilmayacagq.
* Mon tasdiq ediram ki, miisahiba tagriban 20-25 dagige ¢okacak.
* Mon tasdiq edirom ki, monim soxsi kimliyim anonym saxlanilacaq.

* Mon basa disiirom ki, bu miisahibadon toplanilmis molumatlar igiincii toroflo

paylasilmayacagq.

» Mon bu sonadi oxudum vo basa diisdiim.
Istiakimiz tiglin tosokkiir edirik!

Bu sonadi imzalamagla mon miisahibads istirak etmays raziliq verirom.

Istirakcinin ad1 Tarix Imza

Tadqigatcinin adi Tarix imza
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Appendix D. Interview Consent Form

INTERVIEW CONSENT FORM

Researchers’ names: Asya Guliyeva, Khadija Ismayilova, Samira Mammadova, Zahid

Mammadov

Research title: Academic Challenges of First-Year Students at Applied Mathematics and
Cybernetics Faculty of BSU

Purpose of the research: The purpose of this study is to reveal the factors that lead to first-
year math students’ academic challenges and to explore how the universities support these
students. The findings of the study will contribute to developing guidelines for the department

on how to assist students who are experiencing difficulties.

* [ confirm that I voluntarily participate in this research.
* [ understand that [ have a right not to answer any interview question if I feel uncomfortable.

* [ understand that the interview process will be recorded, the recording will be used only for
data analysis, and all personal data will be deleted. | understand that the recording will not be

shared with a 3rd party.

* [ confirm that the interview will last approximately 20-25 minutes.

* | confirm that my personal identity will be kept anonymous.

* [ understand that the data collected from this interview will not be shared with 3rd parties.
* | have read and understood this document.

Thank you for participating!

By signing this document, | agree to participate in this interview.

Participant Name Date Signature

Researcher Name Date Signature
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