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Massification of education has brought about new challenges in the fore of teaching and learning. 
This paper investigates the challenges facilitators encounter when teaching a large postgraduate 

statistics unit with heterogeneous student cohorts. Postgraduate students with varying levels of 

statistical literacy/numeracy and understanding of basic concepts as well as low level interaction in 
classes are identified as some of the key teaching and learning problems. Managing multiple tutorials 

in a traditional setting is also causing difficulties in terms of inconsistency in delivery and application 

of key statistical concepts. There seems to be a lack of support provided for the professional 

development of less experienced tutors. This paper proposes an approach to combining group work 
and “super tutorials” that produce an effective and interactive learning environment for quantitative 

units. The use of an ‘audience response system’ within a large tutorial that caters for group work 

allows facilitators to effectively engage with students and obtain real-time feedback. The use of such 
technology can enhance student collaboration and student-instructor interaction. This paper also 

explores challenges faced in implementing changes and the effectiveness of co-teaching in super 

tutorials as a “check and balance” element. 
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1. INTRODUCTION 
In recent years, education has become increasingly diverse and complex. This is partially due 

to increased mobility of educators and students across nations. The significance of these 

developments is critical given the importance of the role of quantitative skills in most disciplines at 
both undergraduate and postgraduate levels. A business degree would almost always include an 

introductory quantitative unit (Brooks, et. al 2014). The ability to analyse data is known to be a skill 

desired by most employers.   

As teachers and students come from different cultural and historical background, they may 
have different aspirations, values and expectations about the learning process in the classroom. This 

heterogeneous nature of international classrooms has consequences not only on the practice of 

teaching and learning, but also on teachers’ roles, identity, and professionalism (Tran & Nguyen, 
2015). There are several challenges when teaching a large quantitative unit. This paper explores the 

challenges faced in implementing changes and the effectiveness of co-teaching in a large tutorial 

setting.  
In a large class, facilitating students’ heterogeneity is a big challenge. Tishkovskaya & 

Lancaster (2012) state that “teaching statistical courses is challenging because they serve students 

with varying backgrounds and abilities” (p.1). We argue that facilitating the effective delivery of a 

statistics unit requires exploration of teaching strategies and approaches that can cater to varying 
levels of statistical literacy/numeracy and understanding of basic concepts. In order to enhance the 

learning experience in statistics, this paper investigates the challenges facilitators encounter when 

teaching a large postgraduate statistics unit with heterogeneous student cohorts. 
As explored by Tran and Nguyen (2015), pedagogy and teaching practices are significantly 

influenced by cultural differences since culture is vital in shaping the way people learn. This view 

inspires the basis of the notion of a culturally appropriate pedagogy, which is an educational practice 
that takes into account cultural circumstances of both learners and teachers, and at the same time 

addresses competencies needed at a more global level (Nguyen, Terlouw, & Pilot, 2006).  

Another educational approach that is potentially applicable to facilitate students with diverse 

backgrounds is constructivism. This perspective defines learning as a process within which 
individuals construct their own knowledge by giving meaning to their experience with their external 

world (Brown & King, 2000). This process of meaning making is very contextual and influenced by 
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individuals’ cultural background which equip them with particular ways of thinking. The 

constructivist view is that learning can be facilitated by providing a learning situation that is relevant 
to the learners’ contexts and real-world situation. 

Identifying students’ basic skills in statistics and computer as well as their cultural 

background is the first step we take in this unit. In semester one of 2016, we found that ninety seven 
percent of 750 students enrolled, were international students who have various acquisitions of 

essential statistics and computer skills. Approximately fifty six percent of them confirmed that they 

have studied statistic before and ninety per cent of them only have basic knowledge of the use of 

Microsoft Excel. These varying levels of statistical literacy/numeracy and understanding of basic 
concepts are some of the key learning problems identified in this unit. This problem is worsened by 

negative experiences with statistics and mathematics (Garfield, 1995) 

Another major challenge in facilitating this unit is low levels of interaction in classes due to 
large enrollments, which we try to address by providing tutorials after lectures. However, managing 

multiple tutorials in a traditional setting where there are twenty five students and one facilitator has 

raised additional challenges in the consistency of delivery and application of key statistical concepts. 
There also seems to be a lack of support provided for the professional development of less 

experienced tutors. 

We propose a collaborative approach in which we combine group work and “super tutorials” 

that produce an effective and interactive learning environment. Co-teaching in a ”super-tutorial” 
setting also supports the collaboration between facilitators. This approach is inspired by the idea that 

to address students’ diverse needs and various acquisitions of basic statistic and computer skills, 

teaching statistic should go beyond the traditional approach which focuses on “developing knowledge 
and on methodological skills, procedures, and computations” (Tishkovskaya & Lancaster, 2012, p.4). 

It highlights a “strong synergy among content, pedagogy, and technology” (Tishkovskaya & 

Lancaster, 2012, p.5). 
In facilitating the engagement of facilitators and students, an ‘audience response system’ is 

used within a large tutorial that caters for group work and real-time feedback. New technology is 

increasingly used in the teaching of statistics in many reputable universities (Chance et al. 2007).  

The proposed changes in the teaching plan are inspired by a range of philosophical theories. 
The sociocultural perspective lays the basis of cultural understanding of multicultural nature of this 

unit. We try to be aware of dissimilarities and different ways of beings and doings among students 

(Dantas, 2007) as well as gaps in cultural values including teacher-students power relationships, 
individualism-collectivism orientation in working on tasks, gender roles embedded in daily activities, 

tendency to avoid uncertain situations and time orientation (Hofstede & Hofstede, 2005 as cited in 

Nguyen, Terlouw, & Pilot, 2006). This awareness is needed to avoid cultural conflicts within this unit.  

The plan of this paper is as follows. Section two outlines the proposed changed and 
methodology used, section three explains data collection techniques, section four is a review of the 

results and   the final section provides concluding remarks.  

 

2. METHODOLOGY 

We propose an approach to combine group works and “super tutorials” as follows: 

 
1. Organise “super-tutorials” which comprise of a two-tutor model with fifty students and two 

facilitators. The arrangement of small and large tutorials as well as in-class activities are 

informed by the constructivist perspective that suggests teachers to provide a “constructivist 

learning environment” (Brown & King, 2000, p.246) within which a group of learners (in the 
classroom setting) collaboratively construct and share basic knowledge as a learning community. 

A key principle in establishing this learning community is collaboration among learners (Brown 

& King, 2000). Group work caters for collaboration. Dividing students into smaller groups with 
five students in each group allows them to have more opportunities to contribute to group work.  

 

2. Incorporate co-teaching in “super-tutorials” Co-teaching is one example of a model of effective 

professional development. In co-teaching, educators work together to examine student work and 
determine ways to improve teaching and learning practices (Desimone, 2009)i. A core strength of 
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co-teaching is the collaboration among two or more teachers who may have different ways of 

thinking and beliefs about teaching. Essentially, the individuals working together (i.e., the 
preservice teachers and cooperating teachers) establish trust, develop and work on 

communication, share responsibilities, and problem-solve to overcome the challenges of the 

diverse classroom environment.  
 

Research shows that students in classrooms where co-teaching occurs become more engaged by 

working in smaller groups, receiving more individual attention, getting their questions answered 

faster, and get papers, assignments, and grades back faster (Teacher Quality Enhancement 
Center, 2010).  

 

3. Establish a Tutors’ Network in order to enhance and support learning as a communal activity. A 

Tutors’ Network is a forum through which tutors share their weekly classroom 

experiences. This allows for the formation of a learning community in which tutors can learn 

from each other by sharing good practices. As suggested by Huffman et al. (2016), a community 

of learning can be established when educators are engaged in a culture that continuously enforces 

collaborative work so that everyone is teaching and learning at the same time. The Tutors’ 
Network also allows tutors to reflect on their teaching practice. According to Farrell (2015), this 

reflective practice is vital for teachers to develop their capacity to be effective teachers, 

especially in the context of international education. 

 
4. Incorporate the use of an audience system (Learning Catalytics) for all tutorials to allow 

facilitators to effectively engage with students and obtain real-time feedback.  Technology is 

increasingly used in the teaching of statistics (Chance et al. 2007). Personal Response Systems 
also referred to as Electronic Voting Systems or Audience Response Systems) involve equipping 

students with a handset allowing them to send responses to questions put to them by the 

facilitator. The use of an ‘audience response system’ within a large tutorial that caters for group 
work allows facilitators to effectively engage with students and obtain real-time feedback. The 

use of such technology can enhance student collaboration and student-instructor interaction.    

 

3. DATA COLLECTION 
For the purpose of this study, data was collected in semester one of 2016. In week 0, students 

were sent a link to an online quantitative survey. The survey was administered through Moodle and 

was open for one week, with reminders being sent to all students. Using a five-point Likert scale, the 
survey assessed their background, learning experience regarding the use of Microsoft Excel, online 

learning and group work.     

Toward the end of the semester, another survey was conducted to assess their feedback 

regarding group work and the effectiveness of Learning Catalytics.  
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4. DATA ANALYSIS AND RESULTS  

We present descriptive statistics from the survey for semester one, 2016, providing further 
separate results for small tutorials as well as “super-tutorials”. There were a total of 411 students who 

participated in the survey. Preliminary findings suggest that half of them have studied statistics 

before. Although ninety percent of them possess prior knowledge of basic Microsoft Excel, a majority 
are only familiar with basic functions in Microsoft Excel. These results can be seen in Figure 1 below: 

 

  
Figure 1: Microsoft Excel Skills 

 
The results from the survey also show that although eighty percent have had experience 

submitting online assessments/quizzes, only fifty percent have ever been involved in online polls and 

less than forty percent have been involved in flipped learning. Table 1 below provides an extract of 
the results of the survey conducted toward the end of semester for both large (“super-tutorials”) and 

small tutorials. 

 
Table 1: Extract of Survey Results from Semester 1, 2016 

QUESTION 
CLASS 
SIZE 

Strongly 
agree 

Agree Neutral Disagree 
Strongly 
Disagree 

Group work during tutorials 
helps me understand the 
material better 

LARGE 27.1% 42.8% 21.1% 6.6% 2.4% 

SMALL 25.5% 47.3% 19.7% 6.7% 0.8% 

TOTAL 26.2% 45.4% 20.2% 6.7% 1.5% 

I want to have more group work 

LARGE  14.0% 32.9% 34.8% 14.0% 4.3% 

SMALL 13.0% 35.3% 37.0% 11.3% 3.4% 

TOTAL 13.4% 34.3% 36.1% 12.4% 3.7% 

Learning Catalytics in tutorials 
helps me understand the 
material better 

LARGE 36.6% 49.4% 12.2% 0.6% 1.2% 

SMALL 34.7% 50.6% 11.7% 2.1% 0.8% 

TOTAL 35.5% 50.1% 11.9% 1.5% 1.0% 

 

Overall, the results suggest that there is strong evidence to support group work with seventy 

percent of students agreeing that it has helped improve their understanding of the content. Almost 
fifty percent of students want more group work to support their learning activities. The results confirm 

that group experiences have been shown to contribute to student learning.  
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The results also suggest there is strong evidence to support the use of Learning Catalytics as a 

real-time feedback tool. We received a very positive result where almost all of students (above eighty 
percent overall) consider this tool as having helped them understand the material better. The main 

advantage of using this tool is that it enhances interactivity in class and encourages students to be 

involved in the learning process. This benefit is not necessarily inherent to the technology, but more 
of the shifting from passive to active learning that it encourages.   

A Chi Square test was conducted to investigate if there was a significant difference in the 

responses received from small and “super-tutorials” regarding the effectiveness of group work and 

Learning Catalytics as a learning tool. The chi-square results show that there is insufficient evidence 
that the size of tutorials have an influence on the effectiveness of group work and Learning Catalytics 

as a tool to evaluate the learning processes.  

Feedback obtained from tutors suggests that co-teaching in “super-tutorials” has contributed 
positively to the professional development of less experienced tutors. Tutors have also found 

communication and collaboration within the Tutors’ Network effective in helping build their teaching 

skills.  
 

5. CONCLUSION 

This paper explores the challenges facilitators encounter when teaching a large heterogeneous 

cohort in a postgraduate statistics unit. We investigate an approach to combining group work and 
“super-tutorials” that produce an effective and interactive learning environment for large quantitative 

units. The use of an ‘audience response system’ within a large tutorial that caters for group work 

allows facilitators to effectively engage with students and obtain real-time feedback. The use of 
technology can enhance peer collaboration and student-instructor interaction.  

Based on the results, we found the “super-tutorial” model with larger room sizes has been as 

effective as small tutorials. The use of small groups coupled with an audience response system 
encourages collaborative learning. This approach is well received in both small and large tutorials. 

The adoption of a common teaching approach (group work) and the use of a common feedback tool 

(Learning Catalytics) has also encouraged better interaction and collaboration between tutors. The 

collaboration encourages tutors to collectively reflect on their teaching practice. This reflective 
practice is vital if tutors are to develop effective teaching skills in an ever growing landscape of 

diverse learners.  

Within a large group of students, it would be possible to incorporate team-based assessment 
within tutorials. This task is planned for future semesters. 
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