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Abstract
There are many internal and external factors influence student success such as optimization of student
support services, campus resources, teaching methods and learning outcomes achievement, and many others.
Understanding student success due to the global declining quality of undergraduate engineering students is
very demanding. Post training or re-educating graduates is expensive and time consuming and can be
prevented by if structured educational process took a place. The aims of this study were to identify student’s
success related factors and assess how a new teaching method will impact student success. Assessment of
student success within civil engineering major was analyzed. After conducting the teaching method, a
structured reflective questionnaire was carried out among 50 students targeting two modules namely traffic
and transportation engineering from level three, and introduction to structural analysis and design from level
two. Students’ satisfaction and teaching method effectiveness emerged as significant indictors of student
success. Statistical analysis was performed to evaluate student responses. Person correlation and Multiple
Linear Regression were used to test and predict the relationships between the variables mainly gender, teaching
method effectiveness, and overall evaluation. Gender plays a moderate to strong role in the response for
method effectiveness indicator and overall evaluation indicators. The performance of Multiple Linear
Regression was exceptionally well with very low average relative error (5%). Students are more likely to be
engaged onsite rather than online to adjust their need and trigger academic support. Improving student
support services, student’s engagement, and update module materials to be more problem based are
recommended to ensure students success. In addition, proper student’s feedback analysis, formative and
summative assessments were primary tools to improve teaching practices.
Keywords: students’ success, teaching methods, success factors, statistical analysis

1.

Introduction

Generally, the mission of Sohar University is to help students engage their minds and transform
important knowledge in order to serve the community. Elemental to this mission is ensuring that
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teachers understand instructional planning of student success. (Ewell and Wellman, 2007) defined
student success as “getting students into and through college to a degree or certificate”. In other words,
students achieved the desired learning outcomes are under a success criterion. While student success
must be sensitive to economic condition and workforce development needs (Kuh et al., 2007), many
educational institutes consider student success is part of one or more from the following criteria:
1. High retention and graduation rates,
2. High student’s satisfaction rates,
3. Accelerated progression,
4. Acquisition of graduate attributes,
5. High employability rate,
However, many definitions are focusing on the academic approach only while missing some core
elements and phases in the broader environment such as soft skills, diverse needs of growing market,
and students-campus integration. Therefore, it’s important to create an emerging student success
framework to include all related aspects.
At a micro-scale level, many teachers are evaluating the students learning outcomes by giving
tests or assignments. Although they are important; these activities might help students to achieve the
major attribute of the module such as problem-solving ability, and/or academic skills. Students who
pass those tracks might be able or unable to apply the gained knowledge to a real situation occurred
during their jobs. The target of understanding the track is to successfully transform students from
academic community to society with high ability to solve the challenges of a rapid development
environment.
Student success approach has been investigated by many literature including additional aspects
and representing new dimensions and indicators. The first effort on student success was published by
John McNeely in 1938 when he defined student mortality as the “failure of students to remain in college
until graduation”(McNeely, 1938). Later the definition has been termed to be much more upon
empirical investigation. (York and MacAlister, 2015) defined academic student success as an academic
achievement, satisfaction, attainment of learning objectives, acquisition of oriented skills, and post
college performance. An intensive analysis on student success by (Kuh et al., 2007) concluded success
is a multiple desired outcomes. Other researchers indicated that high grades are not always precise in
measurement learning ability (Kuncel and Hezlett, 2007; Denham et al., 2018; Gunawan, 2018; van der
Zanden et al., 2018; Lilleholt et al., 2019). High grades, however, might mislead the teachers on student
success concept. Later, graduates with high GPAs cannot find a job as they lack the required skills and
knowledge. According to (Gewertz, 2011) students enter university with deficiencies in reading, writing,
and mathematics will probably not success. High school and foundation program preparation is one
important factor in helping student to perform well and to be engaged in the degree. (Berry, 2003)
investigated the gap between high school and the college to improve student. She found out that
students who have taken sufficient college preparatory coursework in high school can pass easily the
related course in the college.
2.

Student Success Factors

Student success is part of a bigger image of success starting from the module which is directly
connected to other larger scale such as program, university; and national environments (Figure 1). The
requirements of each environment can force the module to change in one direction or another.
In fact, there are different key factors influencing students’ success, particularly, at Sohar University. I
categorized the factors into internal and external based on my personal perception.
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Figure 1: Success related environments
2.1

Internal Factors
1) University environment and infrastructure: Sohar University includes modern classrooms,
halls, learning resources centre, centre for educational development, libraries, and many
other facilities to create all possible environments for student’s development and growth.
Strange and Banning (2015) framed one conceptual theme related to create campus
environments for student success, mentioning that students will attempt to cope any
educational environment. If the environment is not compatible with the students, the
students may react negatively or fail to develop the desired quality (Strange and Banning,
2015).
2) University regulations and policies: Students success at Sohar University is heavily influenced
by the university regulation and codes. Civil engineering stream does not create its own
policies but implements university policies. According to (Tinto and Pusser, 2006) policies at
all levels (Figure 2) should place a high priority on achieving student success. The policies are
usually interconnected and include goals on how students will be better served.

Figure 2: Policy and student success (Tinto and Pusser, 2006)
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3) Module Learning Outcomes (CLOs) design and assessment: based on study level each module
has a couple of LOs reflecting what the students should master by the end of the module.
Usually, practicing different teaching methods is required to achieve the LOs including
problem-based learning, cooperative learning, and many others. However, student’s feedback
of the assessments plays a major rule in defining module strengths, weaknesses,
opportunities, and threatens. Consequently, answering the question whether teaching
activities for next semester or even next lecture will take the same track or not.
4) Management of the module & program quality assurance: it’s a requirement to review the
taught modules at the end of each semester and update module’s profile and portfolio to
answer two major questions what went well or what was the problem. In general, the problem
can be minor or major based on its impact on student performance and success. The new
improvement has to take place for the successive semester. Thus, the practice will be changed
to meet the new implementations.
5) Qualifications and experience: in addition to the years of experience; teacher study and
teaching backgrounds are playing a rule of daily teaching practices and adding a great value
to student success.
6) Student support services (SSS): this factor covers many areas such as academic advising,
admission unit, financial aid, placement and counseling, and delivery of extracurricular
activities such as workshops and trainings. In my personnel view, SSS gives me an opportunity
to interact with students and access several types of problems they face. In fact, this can
impact my teaching behavior. According to (Cummings, 2014) students engaged in Student
Support Services desired to be in the program and took personal ownership of their academic
success.
7) Student Engagement: Student engagement represents the intersection of student behaviors
and education provider conditions. according to (Fredericks et al., 2004) there are three types
of students engagement:
i. behavioral engagement: students’ participation in education, including the academic,
social and extracurricular activities.
ii. emotional engagement: students’ reactions in the classroom and in the campus
iii. cognitive engagement: students’ investment in their learning (motivation and selfregulation).
In addition, (Villiers and Werner, 2018) summarized the factors contributing towards students
engagement mainly academic focus, student-staff interaction, social integration, and campus support
and infrastructure.
8) Student Motivation: Student’s motivation has been considered as a significant factor in
student success. Recently it has become a major focus of research on academic learning
(Anderman and Dawson, 2011). In education, the researchers attempt to explain how students
strive for particular goals, how long they strive, and what feelings and emotions characterize
them in the process (Glynn et al., 2005). Academically, motivated students achieve the
learning outcomes through engagement in behaviour such as self-learning, question asking,
advice seeking, and participating in classes, labs, and study groups (Schunk et al., 2008).
9) Teaching load and research activities: a heavy teaching load can reduce teaching efficiency
and makes research activities much more difficult. In fact, to balance the time between
research and teaching a reasonable teaching load and student number in the classroom will
impact student success.
10) Student nationality and gender: apart from Omani students’ majority classrooms there are
minority of international students mainly from India, Pakistan, Egypt, and others countries.
This reflects the diversities of student’s background, English language skills, and performance
levels. In some case, I noticed some weaknesses in the prerequisites math and physics courses
which force me to give additional example to unify students’ levels in a particular subject.
Around 80% of engineering students are girls who have different interest than boys which
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add more challenges to balance the lecture. Apart from socioeconomic and demographic
factors girls usually are better performing than boys.
2.2

External Factors

1) Ministry of Higher Education: the ministry regulations and decisions affect the university
regulation and policies. Consequently, affect university policies in order to meet such
requirements. Entry requirements and the number of students funded by the ministry are
changing dramatically from year to another. This will impact the services provided by the
university.
2) National Competition: Apart from Sohar University the city has three academic colleges
namely:
i. College of Applied Sciences Sohar
ii. International Maritime College Oman
iii. Oman Medical College
This creates a competitive environment for Sohar University to survive and provide better
academic quality
3) Relationships with the Community: there are continuous efforts to engage local community
and stakeholders in our educational process through open discussions. Their proposals have
been taken seriously to improve our practice.
3.

Project Objective and Scope

The objectives of this research project are to provide more insight into how student’s success is
connected to many associated variables and assess how a new teaching method will impact student
success. In order to achieve these objectives, the research will explore the attributes of quality teaching
practices and find the critical intersections between defined factors to understand student success
concept within three major areas:
1. The development of students’ academic skills,
2. The impact of students’ assessment and feedback,
3. The behavior of students to different teaching methods, materials and assignments.
4.

Research Questions

In this project I will try to answer the following questions:
1. What is the focus on student success in Oman?
2. What are the driving forces for student success?
3. What are the principles of designing student success?
4. What types of assessments help student success?
5.

Research Design and Methodology

A mixed methods sequential approach developed by (Creswell and Creswell, 2014) has been
implemented for this study (Figure 3). The reason of using this approach is because it provides a final
phase of integration or linking the data from different sources. In addition, decide on the priority or
weight given to collected data and at which level the variables are connected. A structured survey was
conducted and aimed to collect data on a range of issues related to above mentioned factors where
internal and external factor ranked from 0 to 4. The research survey form included a 50 responses
sample from civil engineering full time students from two different modules namely:
1. Traffic and Transportation Engineering (CIVE 3410), Level 3
2. Introduction to Structural Analysis and Design (CIVE2320), Level 2
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Due to current condition of COVID 19 the survey was distributed using Google form. The aim of
this survey was to get student feedback on the teaching. Table 1 shows the questions as well as the
possible answers.

Figure 3: Research framework
Table 1: Survey major questions and possible answers
Question
1. Gender
2. Course Name
3. How effective was the teaching methods
within your module?

4. Overall, were you satisfied with your
experience at this module?

5. How do you define student success? *

6. What was your favorite experience in this
module? *

7. The most effective classes were delivered
online or onsite.

Possible answers
o Male
o Female
o Introduction to Structural Analysis and Design (CIVE2320)
o Traffic and Transportation Engineering (CIVE3410)
o Extremely useful
o Very useful
o Moderately satisfied
o Slightly satisfied
o Not at all satisfied
o Extremely satisfied
o Very satisfied
o Moderately satisfied
o Slightly satisfied
o Not at all satisfied
o Entering college and remain, re-enroll, and continue from one
level to another
o High marks of the course
o Completion of the degree
o Enter gainful career (job) after completing the degree
o Attending master’s degree after completing the current degree
o Questions may have different solutions
o Questions require short answers
o Questions may need to read from internet
o Questions include local problems in Sohar
o Online
o Onsite
o Both are effective

* one or more answers can be selected
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Data Processing

Data processing basically needs a good processing strategy to ensure higher accuracy. Students’
responses were converted into numeric values in order to understand the relationships between the
variables and interpret the concepts using Statistical Package for the Social Sciences (SPSS). Students
may have one or more answers for some questions; therefore, several digits were used to differentiate
between the responses. Further steps were also included such as:
i. Frequency
ii. Pearson correlation
iii. and Linear Regression (MLR).
Linearity was measured using the Pearson correlation.
𝐫

𝐍 ∑ 𝐱𝐲
𝐍 ∑ 𝐱𝟐

∑𝐱

∑𝐱 ∑𝐲
𝟐

𝐍 ∑ 𝐲𝟐

∑𝐲

(1)

𝟐

Where x is the independent variable (factors), y is the student response and N is the number of
the records.
5.2

Multiple Linear Regression Description

Multiple Linear Regression (MLR) estimates the relations between two or more variables. Since the
factors have a direct effect on student’s responses, the variables are hypothesized to be in a cause-andeffect relationship (e.g. gender, students’ satisfaction, and teaching method effectiveness). The data for
linear regression analysis were collected from the Google form questionnaire. The linear regression
model assumes that there is a linear, or "straight line" -but the line is not necessarily horizontalrelationship between the dependent variable and the independent variable. This relationship is
described in the following formula:

yi = b0 + b1 xi1 + ... + b p xip + ei

(2)

Where
yi : is the value of the ith case of the dependent scale variable

p: is the number of predictors
bj :is the value of the jth coefficient, j=0,...,p
xij: is the value of the ith case of the jth predictor
ei: is the error in the observed value for the i th case
5.3

Task design

The task of problem-based learning was successfully implemented depending on three major
parameters:
1. Design: Proper design of the given task is needed to avoid confusion or lack of specification.
In advance levels of engineering, the best design for the task is to link the theory in the lecture
with real local or national dilemma. For instance, in Traffic and Transportation Engineering
module, I introduced signal optimum cycle time design in an intersection close Sohar city
suffers an often traffic problem. Commonly, I introduced the tasks in the lecture time to
provide a context and point out the activities, strategies to solve the problem, and explain the
list of given supplementary documents (excel sheet on traffic flow). However, real problem
solving is not applicable for all engineering levels and disciplines such as mathematical
foundation in level one.
2. Resources: Adequate resources to solve the problem must be available but not all data should
be provided in order to encourage students to explore a variety of resources. Nowadays,
virtual teaching is demanding in order improve students’ abilities. The problem has been
257

E-ISSN 2240-0524
ISSN 2239-978X

Journal of Educational and Social Research

www.richtmann.org

Vol 11 No 2
March 2021

solved by requesting to extract required field data from Google earth.
3. Assessment: Assessment is an essential part of education process to examine whether the
course learning outcomes are being achieved or not. It's very difficult to assess problemsbased learning without proper evaluation rubrics which must reflect students' differences and
ensure the achievement of course learning outcome. Therefore, the possible solution
scenarios to solve given problem were prepared. My assessment includes a combination of
individual reports, and discussions. It's important to explain the assessment strategy to the
students in advance because a full understanding of how they will be assessed is part of their
road to success.
6.

Results and Discussion

Respondents were requested to complete demographic information (e.g. gender) and other features to
test whether gender plays a role in their responses or not. The numbers of male and female contributed
in this study were roughly equal 54 percent to 46 percent consequently (Figure 4). Similarly, the
responses from level two student’s module; Introduction to Structural Analysis and Design (CIVE2320);
were 46 percent, while from level three student’s module Traffic and Transportation Engineering
(CIVE3410) were 54 percent (Figure 5). These contributions indicated that students from the two levels
were engaged in the survey and took the request seriously.

Figure 4: Gender distribution in the survey

Figure 5: Modules distribution in the survey
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Table 2 shows more details on statistical elements such as mean, standard deviation, variance, and std.
error of mean.
Table 2: Descriptive statistics

Valid
N
Missing
Mean
Std. Error of Mean
Std. Deviation
Variance

Gender
50
0
.46
.071
.503
.253

Modules Name
50
0
2.54
.071
.503
.253

Teaching Effectiveness
50
0
2.88
.150
1.062
1.128

Q2
50
0
2.80
.131
.926
.857

Success Definition
50
0
3.86
.270
1.906
3.633

Effective teaching method requires an implementation of creative strategy in order to meet the
individual needs. Unfortunately, due to the current situation of COVID-19 pandemic, the plan was
changed adding one more challenge for not being able to teach onsite. To overcome this situation,
digital solutions were made to explain and refine the task including:
i.
video records uploaded on YouTube
ii.
power point presentations with audio records uploaded on Sohar University Learning
Management Systems (SULMS)
It’s worth to mention that the module materials have been totally modified by adding more
flowcharts, colors, and pictures. In addition, students were able to contact or share their thought using
MS Teams, Zoom, or WhatsApp to ensure that all students receive the same amount of information;
announcements and video conferences were regularly made.
Effective teaching method requires an implementation of creative strategy in order to meet the
individual needs. Generally, students showed an agreement on the method of teaching used during
this semester was effective in a range between very useful to extremely useful with percentages of 48%
and 27% respectively (Figure 6). In terms of gender, females seemed to be much more comfortable on
the method of teaching than males where Pearson correlation was 0.643. More details on Pearson
correlation values are provided in the appendix.

Figure 6: Teaching method effectiveness
Moreover, level of student satisfaction is the most difficult and demanding parameter to measure.
Generally, students reflected a good level of satisfaction with the task given during this semester
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(Figure 7). The results showed that around 71% of the sample perceived a range of very to extremely
satisfied. Based on some students’ online interviews, there is an opportunity to improve satisfaction
level by improving student support services, students’ engagement, and university facilities particularly
online resources.

Figure 7: Overall evaluation
As previously mentioned, research suggested student’s engagement, graduation, career attainments
may provide a clear picture of students’ success. Therefore, one of the survey questions was to know
how students think about success. Although students could choose more than one answer, diverse of
responses have been received which reflect the reality of not having a clear definition of success (Figure
8). While 14 students selected more than one choice, traditional student understanding of success
includes high marks (33%) along with entering college and remain, re-enroll, and continue from one
level to another (33%). Unfortunately, the lowest responses were for entering gainful career (job) after
completing the degree with rate of 19%. According to Pearson correlation values, there is a significant
correlation between responses of teaching method effectiveness and success definitions with a value of
0.79. In addition, the students showed a consistency of the level of satisfaction and students success
definition, while gender or study level didn’t influence those factors.

Figure 8: Student success definitions
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The task in this study was based on Problem Based Learning giving students the responsibility for their
own learning activities. Regardless the module topics, Problem Based Learning method has been widely
implemented in many education disciplines such as medicine (Martínez-Jarreta et al., 2009; Rovers et
al., 2018; Wang et al., 2018; Zhao and Cong, 2019) engineering (Vega and Navarrete, 2019; Joshi et al.,
2020) and information technology (Ismail et al., 2018) to improve critical thinking skills and selflearning responsibility. The questionnaire included a question on teaching method types (Figure 9). In
comparison with other activities given to the students, problem-based learning task has taken the
highest rank of student’s favorite experience. In this manner, there are four components may have led
the students to response in such way namely:
i.
the task has a clear objective,
ii.
the task starts with real problem to enhance critical thinking,
iii.
the task encourages students self-learning,
iv.
the task is an outcome based.
In addition, there was an ongoing formative feedback which helped both students and me to
recognize where the student’s strengths and weaknesses are. Brain storming questions, hints, and
discussions are examples to overcome some issue in the task. In terms of summative assessment, the
questions include real data and open-ended answers which means students will have different
solutions based on their understanding. Most importantly the assessment period should be suitable to
solve the given questions. It has been considered that students' requirements are different at each level
of study, even at the same level for a different year. Therefore, it's important for me to properly change
the structure to improve students understanding and create a desirable learning environment.

Figure 9: Favorite experience in this module
The most effective classes were delivered onsite. Most students were highly motivated to attend onsite
classes rather than online. Even students were engaged in regular discussions, online class has taken a
lower responses rate (Figure 10). Perhaps they missed the social and emotional supports and greater
engagement in learning activities.
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Figure 10: The most effective classes were delivered online or onsite
As per the results, the functional relationship was found to be significant between the gender, teaching
method and overall evaluation. The linearity of student’s responses was observed by many researchers
e.g. (Porter et al., 2004; Modestou and Gagatsis, 2007; Young-Jones et al., 2013). However, researchers
attempted to investigate several study programs, boarder cases (e.g. foundation year or last year), and
bigger sample of population. For regression analysis the input data were two variables (gender and
teaching effectiveness), while the dependent variable was student overall evaluation. The resulting
linear equation to estimate shoreline volume losses as following:
Overall evaluation 0.828
Gender 0.132
Teaching effictivness 0.706
The coefficients of regression variables entered to the SPSS are shown in Table 3.
Table 3: MLR model Coefficients
Unstandardized Coefficients
B
Std. Error
(Constant)
.827
.237
1 Gender
-.132
.158
Teaching Effectiveness
.706
.075
a. Dependent Variable: Overall Evaluation
Model

Standardized Coefficients
Beta
-.072
.810

t

Sig.

3.495 .001
-.836 .407
9.414 .000

Multiple linear regression (MLR) models showed relative errors less than 5%. Most of the modelled
values were underestimated (33 records) but very close to observed records. In addition, the average of
modelled records was 2.78 while observed records average records was 2.80 of overall evaluation which
indicate that MLR is performing exceptionally well (Figure 11).
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Figure 11: Observed and modelled responses of 50 students sample based on the linear regression
model ranges from not useful to extremely useful.
Indeed, acquisition of data from different study level, module topic, or specialty may give different
responses; thus, have slightly different levels of accuracy. Therefore, it is important to consider them,
in addition to gender and teaching effectiveness responses.
7.

Conclusions

In conclusion, there is a confusion of student success definition not only among students but also
senior researchers. Students often look for new teaching methods and suitable environment to acquire
knowledge and achieve their concept of success. Therefore, a proper design should be made to meet
students learning needs. There are many interconnected factors can push student’s success to risk.
Although students’ sample may appear to be diverse in terms of study levels and gender; the survey
responses were fairly homogenous. There is a statistically significant correlation between gender, the
acceptance of new teaching method, and overall evaluation. Limitation of the present project include
is using online instead of onsite due to the global pandemic crises. The plan was to conduct the teaching
method onsite, however, modifications have been made to meet current situation. Students’
satisfaction and engagement can be better in case of onsite learning. In addition, it was not possible to
investigate a single site impact on student success as we are not allowed to visit the library or other
facilities. Future efforts should try to minimize those limitations, studying more indicators such as
financial conditions, impact of campus facilities and centers, under preparation for college-level
learning, and family condition, and working students. In addition, it’s recommended to conduct the
study on a bigger population sample.
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Appendix
Appendix-Table 1: Pearson correlation values of all interrelated factors
Success
Definition
-.018
-.080
.904
.579
50
50
-.158
.293*
.274
.039
50
50
.805**
-.039
.000
.790
50
50
1
-.039
.786
50
50
-.039
1
.786
50
50

Gender Modules Name Teaching Effectiveness Overall
.369**
.008
50
1

Pearson Correlation
1
Gender
Sig. (2-tailed)
N
50
Pearson Correlation .369**
Modules Name
Sig. (2-tailed)
.008
N
50
Pearson Correlation .067
Teaching Effectiveness Sig. (2-tailed)
.643
N
50
Pearson Correlation -.018
Overall
Sig. (2-tailed)
.904
N
50
Pearson Correlation -.080
Success Definition
Sig. (2-tailed)
.579
N
50
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

50
-.143
.320
50
-.158
.274
50
.293*
.039
50

.067
.643
50
-.143
.320
50
1
50
.805**
.000
50
-.039
.790
50

Appendix-Table 2: Gender frequency analysis

Valid

0
1
Total

Frequency
27
23
50

Percent
54.0
46.0
100.0

Valid Percent
54.0
46.0
100.0

Cumulative Percent
54.0
100.0

Percent
46.0
54.0
100.0

Valid Percent
46.0
54.0
100.0

Cumulative Percent
46.0
100.0

Valid Percent
6.0
4.0
14.0
48.0
28.0
100.0

Cumulative Percent
6.0
10.0
24.0
72.0
100.0

Appendix-Table 3: Modules Name

Valid

2
3
Total

Frequency
23
27
50

Appendix-Table 4: Teaching Effectiveness

Valid

0
1
2
3
4
Total

Frequency
3
2
7
24
14
50

Percent
6.0
4.0
14.0
48.0
28.0
100.0
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Appendix-Table 5: Overall Evaluation

Valid

0
1
2
3
4
Total

Frequency
2
1
12
25
10
50

Percent
4.0
2.0
24.0
50.0
20.0
100.0

Valid Percent
4.0
2.0
24.0
50.0
20.0
100.0

Cumulative Percent
4.0
6.0
30.0
80.0
100.0

Percent
18.0
14.0
8.0
12.0
20.0
28.0
100.0

Valid Percent
18.0
14.0
8.0
12.0
20.0
28.0
100.0

Cumulative Percent
18.0
32.0
40.0
52.0
72.0
100.0

Appendix-Table 6: Success Definition

Valid

1
2
3
4
5
6
Total

Frequency
9
7
4
6
10
14
50
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