
International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-5, Issue-10, Oct.-2019 

http://iraj.in 

An examination of Effectiveness of Different Approaches to Teaching Quantitative Methods at Undergraduate Level in Higher Education 

 

45 

AN EXAMINATION OF EFFECTIVENESS OF DIFFERENT 

APPROACHES TO TEACHING QUANTITATIVE METHODS AT 

UNDERGRADUATE LEVEL IN HIGHER EDUCATION 
 

RUIKUN ZHAO 

  
College of Sciences and Arts, Khalifa University 

E-mail: Ruikun.zhao@ku.ac.ae 
 

 
Abstract - Methods (hereafter, referred as QM) is a problem-solving discipline which applies mathematical and statistical 
methods such as numerical or quantitative techniques to solve business, economic and financial problems. However, there is 

a concern about a quantitative methods deficit in output, teaching and learning, in UK social science (Williams and Paynes 
2007). Scholars argued that UK social science was mainly qualitative with the receptions of psychology and economics. 
Business Studies as one of the main academic disciplines within social science is also facing the weakness of teaching and 
learning in QM. Gonul and Solano (2013) state that business school undergraduate students struggle with statistics subjects 
such as QM and their discomfort hinders their performance in more advanced quantitative related courses. One of the main 
reasons for this is because students find QM is technically difficult. This study aims to find out in which ways we could 
stimulate and enhance students‟ teaching and learning experience in studying QM. We advocate a problem-solving approach 
class to teach QM, which means not teaching is given in the class but students do the homework exercise in the class 

(Flipped Class). There is evidence to support that the problem-solving exercise class significantly improve students‟ learning 
compared with the traditional didactic teaching class.  
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I. INTRODUCTION 

 

Quantitative Methods (hereafter, referred as QM) is a 

problem-solving discipline which applies 

mathematical and statistical methods such as 

numerical or quantitative techniques to solve 

business, economic and financial problems. It 

provides students with the knowledge and skills to 

solve different social science problems from a 

quantitative aspect. It is widely acknowledged that 

the quantitative analysis and qualitative analysis 

supplement each other to produce a rigorous and 
sound research. According to a baseline study of 

curricula conducted by Williams and Paynes (2007), 

the QM was almost universally taught and accounted 

in most units for between 11% and 20% of the 

teaching programme. 

However, there is a concern about a quantitative 

methods deficit in output, teaching and learning, in 

UK social science (Williams and Paynes 2007). 

Scholarsargued that UK social science was mainly 

qualitative with the receptions of psychology and 

economics. There are lack of quantitative analysis in 
the published journal articles and reports (William, 

2012). Not only academicians but also government 

began to recognise the weakness in the UK social 

science. It was in the mid to late 2000s the Economic 

Social Research Council (ESRC) initialised activities 

to investigate the nature, reasons of this problem and 

propose solutions to promote QM teaching and 

learning in UK social science(ESRC,2014).  

Business Studies as one of the main academic 

disciplines within social science is also facing the 

weakness of teaching and learning in QM. Gonul and 

Solano(2013) state that business school 

undergraduate students struggle with statistics 

subjects such as QM and their discomfort hinders 

their performance in more advanced quantitative 

related courses. Students normally do not like the QM 

subject during their study mainly because they find it 

technically difficult. But graduates comment that the 

numeracy, problem-solving and transferable skills 

they have developed from the QM study are of 

beneficial for their work.  

Being a practitioner in teaching QM, I am interested 

and motivated to find out in which ways we could 

stimulate and enhance students‟ teaching and learning 
experience in studying QM. It is argued that the 

“chalk-and-talk” mode of instruction continues to 

dominate the teaching of QM, as well as business and 

economic statistics (Becker and Green, 2001). The 

nature of the quantitative subject requires a teaching 

method which demonstrates students that different 

problems can be solved by using quantitative 

methods. However, the traditional didactic teaching 

approach does not reflect the nature of quantitative 

subject. In a traditional class, the teacher introduces a 

QM concept i.e. correlation and then demonstrates a 
few examples of how to calculate correlations with 

the use of some artificial data sets. This teaching and 

learning method does not require much students‟ 

interaction and unable to engage students in the 

problem-solving process. In contrast to the didactic 

approach, the problem-solving exercise class adopted 

in this study is student-centred and it is one type of 

flipped classes. Tutor does not teach the concept in 

the class, instead it requires students to learn before 

the class. During the class, students are asked to do 

homework exercises using the technique of 

correlation. This means students lead the problem-
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solving process while tutors facilitate the class.  

Within the limited literature regarding to the QM 
teaching, there are only handful research focus on 

innovative teaching methods. My research contributes 

and aims to explore whether the problem-

solvingexercise class is more effective than didactic 

teaching class in helping students understand 

quantitative subjects.The problem-solving teaching 

approach used in this study is a specially devised 

flipped class which will be fully explained in 

Methodology section. The structure of this report is 

as follows: a literature review is supplied in Section 

2. Section 3 presents and discusses the methodologies 

I used in this project. Results and discussions are 
provided in Section 4. Section 5 concludes.  

 

II. LITERATURE REVIEW 

 

It is widely acknowledged that quantitative analysis 

supplement qualitative research in social science. 

Quantitative methods allow us to analyse social 

problems from a quantitative aspect which differs 

from the qualitative analysis. The quantitative 

methods differ from qualitative methods and analysis 

mainly because it produces and present results via 
statistical, mathematical or computational techniques 

based on numerical data (Given, 2007). However, 

William and Paynes (2007) addressed that there was a 

concern about a quantitative methods deficit in 

output, and teaching and learning, in UK social 

science. They pioneered the first national surveyon 

investigating student perceptions and experiences 

towards quantitative methods in England and Wales. 

There was evidence showing that a sizeable minority 

of students enjoy quantitative methods and do will in 

research methods modules. Hence it is important to 

explore how to encourage students‟ teaching and 
learning experience in studying QM so that it can 

improve students‟ ability to apply quantitative 

methods in solving problems.  

Limited researches have been carried out mainly from 

the two main streams: firstly, identifying the 

problems and issues with QM teaching and learning; 

secondly to explore what are the innovative methods 

to teach quantitative subjects.  

Becker and Greene (2001) analysed the essential 

topics to be taught to undergraduates in statistics 

related subjects such as QM and additionally pointed 
out the following main problems with traditional 

instruction: (i) abstract and dry textbooks and (ii) use 

of problem sets of made up data and unrealistic 

numerical examples. Although an immense supply of 

textbooks in QM exists, there is little attention paid 

on the applications of concepts and procedures. In 

order to engage students more in class, it is necessary 

to use examples, exercises and problems based on 

real data.  

In addition, researchers such as Johnson and Kuennen 

(2006), Rochelle and Dotterweich (2007) demonstrate 

that there is positive relationship between students‟ 

mathematics skills and QM learning performance. 

Some students were not interested in QM because 
they saw themselves as „non-mathematical persons‟ 

and believed that mathematical and linguistic skills 

are mutually exclusive and that quantitative 

approaches were not relevant to human 

sciences(Murtonen and Lehtinen 2003).  

Fisher (2013) shares his personal experience in 

teaching Politics students‟ QM. He claims that the 

way how QM is taught in UK institutions is mainly 

introducing the results of quantitative studies but 

methodologies is left at an ambiguous level which 

discourage staff and students‟ teaching and learning 

experience.  
Some researchers stress the importance of students‟ 

self-learning and experimental teaching in QM. 

Lovett and Greenhouse (2000) study applies the 

cognitive theory to conclude that the most effective 

learning for students to learn applied statistics, such 

as QM, is self-learning and experiential. Mason 

(2002) investigates some of the problems embedding 

in teaching qualitative methods within the context of 

psychology. This research emphasises that the QM 

course should be design in a way that can emancipate 

students‟ own study. Furthermore, it advocates the 
use of experiential approach to teaching QMas it 

usefully supplements didactic teaching. 

There is very limited literature on discussing the 

possible innovative methods to enhance QM teaching 

in social sciences. Russell et al (2010) conducted a 

research project called “Real World: Real Date: Real 

Stories project”. In this project they developed an e-

learning resource website for social science lecturer 

to encourage them to use real data to teach QM.  This 

study shows that using real-life, regularly updated 

data to teach QM and related statistical skills enhance 

the teaching and learning performance than using 
fictional datasets. Gonul and Solano (2013) carried 

out an empirical study of investigating the use of 

computer-aided instruction in Quantitative Business 

Courses. The research was conducted in a blended 

learning environment with online assignments and 

offline lectures. The main findings evidenced using 

computer aided class encouraged students learning. 

Furthermore, students spend more time in homework 

tend to spend less time in completing exams.  

According to the above literature review, we can 

summarise that the main factors affecting teaching 
and learning of QM is 1) students‟ math skills; 2) 

encourage students‟ self-learning; 3) practise more 

with real data.  Hence, the literature supports the 

rationale of the problem-solving approach advocated 

in this study which requires students‟ self-learning 

before class and spend time in the class to do the 

homework exercise.  

 

III. METHODOLOGY 

 

There were many methodologies that I could have 

used for this study, but I decided to employ the mixed 
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method which includes “Experiments” and qualitative 

analysis i.e. interview and questionnaires. Since the 
purpose of this study was to measure differences of 

learning effectiveness of two teaching methods, the 

experimental approach which controls most variables 

might be more subjective and thus appropriate for this 

study. I conducted experiments with a group of 

students exposed to two teaching methods to get the 

statistical insights of differences in learning 

effectiveness. I used “Questionnaires” to collect 

perception information from students, i.e. „students‟ 

reflections of two teaching methods‟.  The data 

derived from questionnaire then used as inputs for 

Hypothesis Test 2described in section 3.3. The input 
data for Hypothesis Test 1 was the assessments‟ 

scores recorded from experiments.  

In addition, “Interviews” were administrated to obtain 

students and staff‟s view of QM. The participants‟ 

views of learning and teaching QM lead me to focus 

on the differences of two methods of teachingQM: 

the traditional didactic approach and the problem-

solving problem solving approach. However, the 

results of interview only provided a qualitative 

analysis of students and staffs‟ emotional ideas of 

QM. It did not used as data source of hypothesis.  
 

IV. EXPERIMENTS 

 

Skearan and Bougie (2010) pointed out that the 

experimental study is typically used when the 

researcher is interested in looking into correlational 

studies or to establish cause-and-effect relationship. 

In this study what I am attempting to explore is 

whether the use of problem-solvingexercise class to 

teach QM will improve students‟ learning 

effectiveness. Hence the design and conduction of an 

experiment was the appropriate way to undertake this 
research.  

 Pre-experimental: Sampling and ethical 

considerations 

I have invited all the students I tutor to participate in 

this experiments. Students have been fully informed 

that: they are invited to participate in an extra-

curricular activity designed to test the effectiveness of 

didactic teaching class versus problem-solving 

exercise class in teaching QM. This exercise will be 

extra-curricular and not directly related to either their 

coursework or exam. 20 students volunteered and 
they have been randomly assigned to groups to try to 

control for differences in ability. 

 Experiment procedure  

In order to assess the effectiveness of different 

approaches of teaching QM, I conducted the 

following experiment: there were two groups of 

undergraduate students.I chose “correlation” from 

QM to teach students in this experiment. Both of the 

didactic teaching session and the problem-solving 

exercise session were taught in the same normal 

classroom located in London Road. But in the later 

session tables and chairs were organized in a circle so 
that they could easy to communicate.  

The same reading materials (See in Appendix 3) were 

provided to all the students one week before the 

experiment. It was clearly indicated on the 

information sheet that students must get themselves 

prepared by reading through the given documents 

before the class. The experiments include two phases: 

Phase 1: One group A was firstly taught a particular 

quantitative concept i.e. correlation using traditional 

didactic methods. The other group, Group B took part 

in problem solving exercise class.The concept and 
techniques of calculating “correlation” were taught on 

the white board in the didactic teaching session. 

During the problem-solving exercise session, no 

teaching was given but students were asked to do 

“correlation” homework exercise. During the 

problem-solving exercise, students discussed and 

asked me various questions. There was an interesting 

observation that a couple of students apparently did 

not prepare well before they came to the class. They 

felt ashamed and tried very hard to catch up with their 

peers. After both of these sessions, the same 

assessment (see in Appendix 4) was given to assess 
their learning performance. 

  

Phase 2: Two groups swapped: Group A exercised 

the problem-solved based practice while B was taught 

in the didactic method. After these sessions, students 

were not assessed as they have done once already. 

This round was designed to gain students evaluation 

on how do they feel about the two sessions by using 

questionnaire (see Appendix 1). 

 

Figure 1: Flowchart of the Conducted experiments 
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V. INTERVIEWS 

 
Kvale (1996) argued that “A qualitative research 

interview seeks to cover both a factual and a meaning 

level, though it is usually more difficult to interview 

on a meaning level.” Interviews include two types 

namely, interview and focus groups. However, I have 

chosen to use interviews because the difficulty of 

organising the group interviewee to take part in a 

discussion at the same time and the time constrains. I 

have interviewed students and staff from LSBU to 

gain their views of learning and teaching QM. 

Individual face-to-face interview, which lasted about 

10-15 minutes with 8 postgraduate students and 3 
staffs have been done in this study. Qualitative 

analysis regarding to students and staffs‟ attitude 

towards to QM might help to examine the 

characteristics of QM and lead us with some helpful 

thoughts of how to teach QM effectively.  

 

VI. HYPOTHESIS STATEMENTS AND DATA 

COLLECTION 

 

Sekaran and Bougie (2010) claimed that studies that 

engage in hypothesis testing usually explain the 
nature of certain relationships, or establish the 

difference among groups, or interdependence of two 

or more factors in situation. The experimental 

approach seemed to be appropriate as I wanted to 

measure the changes in learning using different 

methods i.e. whether using different approaches will 

lead to different learning effectiveness level. This 

study uses hypothesis testing research strategy and 

proposes the following hypothesis to be tested.  

Hypothesis 1: There is a difference in students‟ 

performance from problem-solving exercise to 

didactic teaching method. 
Hypothesis 2: There is a difference in students‟ 

teaching and learning reflection from problem-

solving exercise to didactic teaching method. 

 

 Post-experimental data collection 

 

The results of the assessments from the experiments 

described in section 3.1 were used as the data for 

Hypothesis Test 1. I collected the data used for 
Hypothesis Test 2 from the Questionnaire (see in 

Appendix 1)  

 

 Didactic 

Teaching Class 

( Session 1) 

Problem-

solving Class 

(Session 2) 

No difference 1 score 1 score 

Session 1 3 scores 0 score 

Session 2 0 score 3 scores 
Table 1: Scoring of Data Collection 

 

e.g.  Question: I found that it was easier to 

concentrate: 

 

No difference/Session1/Session 2 
I credited 1 score to each session if the student ticks 

“no difference” (draw game), credited 3 scores to 

session 1/2 if the student votes session 1/2 is more 

engaging. I summed up the scores of each session as 

the input for Hypothesis Test 2 that refers to the 

students‟ reflections of learning. The summary result 

of questionnaire is shown in Appendix 2. 

 

VII. FINDINGS AND DISCUSSIONS 

 

The teaching effectiveness is measured in three 
aspects: students‟ performance of assessments, 

students‟ teaching and learning reflection and 

students‟ desire to carry on further QM study after 

being taught by different methods. Hypothesis 1&2 

are used to examine the effectiveness of two teaching 

approaches to teach QM in terms of the first two 

indicators i.e. students‟ performance of assessments 

and students‟ reflection. The statistical evidences are 

based on the assessments‟ scores and post-

experimental questionnaire. The students‟ desire to 

carry on further QM study is graphically presented 

and analyzed. 
  

VIII. EXAMINING EFFECTIVENESS OF TWO 

APPROACHES TO TEACH QM 

 

Hypothesis Test 1 

Ho: There is no difference in the medians of 

assessment‟s scores  

Hi: There is a difference inthe medians of 

assessment‟s scores 

 

As shown in Table 2, the mode of session 1 is 30 
while the mode of session 2 is 70. This may imply 

that student can understand and interpret results better 

after a problem-solving session. Following didactic 

session 1, some students can complete calculation, 

but their abilities to interpret economic meanings of 

the results were not satisfied. No one failed from 

session 2 while three students failed from session 1. 

The mean from session 1 and 2 assessment is 46.5 

and 71 respectively.  

 Didactic 

Teaching class  

(session 1)  

Problem-

solving exercise 

class  

(session 2)  

Mean 46.5 71 

Standard 

Deviation 

4.72 5.57 

Sample size  10 10 

Max  75 100 

Min  30 40 

Mode  30 70 

Median 42.5 70 
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Table 2: Descriptive Statistics of Assessments‟ 

Results1 
Due to the small sample size, it is very unlikely that 

the assessment scores can be said to be drawn from a 

Normal distribution which is a critical assumption of 

the parametric statistical test used. Therefore, instead 

of using a parametric method such as ANONVA to 

test the difference between the means of the 

assessments‟ scores, we choose the Mann-Whitney U 

test which is a ranking based non-parametric test. The 

Mann-Whitney U test is used to compare differences 

in ranking between two independent groups when the 

dependent variablesare not normally distributed. The 

medians for the two groups look very different i.e 
42.5, 70 respectively. But the Mann-Whitney test will 

test it is unlikely to happen by chance. The Mann 

Whitney U statistic is defined as: 

 

 

 

where samples of size n1 and n2 are pooled and Ri are 

the ranks.We need to subtract the larger sum of the 

two total ranks. 

 

Assessment 

Score 

 

Rank 

Assessment 

Score 

 

Rank 

Didactic 

Teaching 

class 

(session 1) 

Problem-

solving 

class 

(session 2) 

55 9.5 65 12.5 

65 12.5 70 14.5 

30 1.5 85 18 

50 8 100 20 

75 16.5 75 16.5 

45 7 40 5 

40 5 55 9.5 

30 1.5 60 11 

35 3 70 14.5 

40 5 90 19 

 Sum=69.5  Sum=140.5 
Table 3: Ranks of the assessments’ scores 

 

The lowest assessment score is ranked as “1”, the 

next lowest gets a rank of “2” etc. When there are two 

or more than two scores are identical, they get the 

average of the ranks. For example, there are two 

students‟ score of “30, the average of the ranks “1” 

and “2” is (1+2)/2=1.5. In total there are three “40” in 

two groups which their ranks should be “4”, “5” and 

“6”, the average of ranks is (4+5+6)/3=5. Hence, U is 

calculated as: 
 

 

 

The calculated U-value is 14.5. The critical value of 

U at 5% significant level is 23. To note that unlike 

most of the statistical tests, to be statistically 

significant the calculated U has to be no greater than 

the critical value (Hole, 2015).  Hence, the difference 
in the medians of the assessments scores from 

problem-based exercise class to didactic teaching 

methods is significant at 5% significant level. 

 

No. of 

the 

questio

n 

Reflectio

n Score 

 

Rank 

Reflectio

n Score 

 

Rank 

Session 1 

(Didactic 

Approac

h) 

Session 2 

( 

Problem-

based 

Approac

h) 

Q1 24 6.5 30 9.5 

Q2 25 8 31 11 

Q3 11 3 47 13 

Q4 14 5 44 12 

Q5 12 4 48 14 

Q6 6 1 54 16 

Q7 24 6.5 30 9.5 

Q8 10 2 49 15 

  Sum=3

6 

 Sum=10

0 
Table 4: Ranks of students’ reflection on two sessions 

 

Hypothesis Test 2 

 H0: There is no difference in the medians of students‟ 

reflection scores 

 Hi:  There is a difference in the medians of students‟ 
reflection scores 

The students‟ reflection scores on session 1 ranges 6 

to 25while the range of session 2 is generally higher 

(30-54). Students seem to enjoy session 2 more. In 

order to guarantee statistical significance of the 

difference in students‟ reflection of the two sessions, 

the Mann-Whitney U test was used because of the 

same reasons explained in the above. The U statistics 

is calculated as:  

 

 
 

The calculated U-value is 0. The critical value of U at 

5% significant level is 13.  The null hypothesis was 

therefore rejected: there is a significant difference in 

students‟ reflection following the problem-solving 

exercise class session.  

 
Figure 2 Students’ desire to continue study QM  
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4.2   Students’ desire to carry on further QM 

study 
Students were asked to vote whether they would like 

to carry on further QM study when both sessions 

completed. The full data is presented in Table 3 

Appendix 2. As is shown in Figure 2, 8 students do 

not want to continue studying QM, 6 students do not 

mind continuing and 6 students desire to continue 

studying QM after didactic teaching session. While 

the number of students who want to continue 

studying QM increase to 13 after problem-solving 

exercise and only 4 students do not want to continue. 

It may suggest that students have more positive 

attitude of learning QM by taking session 2 which 
used a problem-solving approach.  

 

4.3 Summary of Interview results 

As it discussed in the methodology section, 

interviews were administrated to obtain students and 

staffs‟ view of learning and teaching QM. According 

to the interviews, I summarised the following 

findings: first of all, all the students agreed that QM 

as a difficult subject to learn since it requires a 

mixture of knowledge and skills such as mathematics, 

statistics and IT etc. Secondly, the current method of 
teaching QM at LSBU is didactic lecture plus 

computer lab workshops. 

 

Furthermore, lecturers claimed that QM is a problem-

solving discipline and the main challenging of 

teaching this subject is how to stimulate and engage 

students better in studying in QM. Finally, students 

should dedicate more time in practising to gain the 

thorough understanding and techniques of QM. With 

the information gained from interviews, it confirmed 

my hypothesis that the use of problem-solving classto 

teaching QM improves students‟ learning 
effectiveness.  

 

4.4Strength and shortcomings of problem-solving 

approach 

The students‟ feedback from this experiment and my 

own experience suggest that strengths of problem-

solving exercise class are: 1) the problem-solving 

approach provides students with a learner-centred 

environment where the role of teacher is more like a 

facilitator and students learn at their own pace. 2) the 

use of problem-solving exercise class emphasises real 
life example and thus help students solve practical 

problems; 3) the problem-solving exercise class is 

more interactive rather than pure/dry theory study. 

Students are motivated to take further study. However 

problem-solving exercise classrequires students self-

learning before the class.  

 

VIII. CONCLUSION 

 

This study explores whether the problem-solving 

exercise classimprove the effectiveness of the 

traditional didactic approach of teaching QM at 

University.  Though QM is a problem-solving 

discipline, the didactic teaching method which does 
not engage students‟ problem-solving process still 

dominates university QM teaching. An experiment 

way was conducted to assess whether students are 

able to learn more effectively, in particular, 

understanding and solving problems better with 

problem-solving exercise approach. In light of the 

small sample size, non-parametric statistics tests were 

carried out to consider this problem. The results show 

that using the problem-solving exercise approach to 

teach QM significantly improves students‟ ability to 

solve problems and it also enhances students‟ 

enjoyment of learning.  
 

Also the results suggest that students‟ desire to carry 

out future study has been increased by the problem-

solving exercise approach. Although there are 

advantages in using problem-solving exercise 

approach to teach QM, it is critical to make sure 

students complete the self-learning before the class.  

However, a limitation of this project is the sample 

size is small. This may lead to biased results though 

scientific statistical testing has been used to reduce 

this problem.  
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