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Main objectives/broad purposes of the project

This project provided the opportunity to study two cohorts of MBA students at Coventry University who take a mandatory module in Business Economics.

There were four primary aims of the research project.  These were:

a) To examine the extent of economic awareness of MBA students on entry to their MBA programme

b) To identify which specific threshold concepts in economics were most problematic (the definition of ‘most problematic’ being provided in section 3 below)

c) To design a range of pedagogical materials aimed at enhancing students understanding of threshold concepts in economics

d) To identify those factors affecting overall student performance on the Business Economics module.

Main activities of the project (and how and why these may have differed from original plans)

The authors designed a twenty question multiple choice test as the primary research tool with a thirty minute time limit, drawing on questions already devised by Shanahan, Foster and Meyer (2007).  For each respective cohort, this multiple choice test was taken by students in week one (baseline) and then again in week ten (end-point) of their ten week module in Business Economics.  The multiple choice test sat in week one was retrieved by the authors and repeated ‘blind’ in week ten, i.e. students did not know whether the questions set in the baseline test would appear again in the end–point multiple choice test.   

The multiple choice test covered all three typologies of threshold concepts, i.e. basic, discipline and procedural.  The ‘basic’ typology covered profits, incentives, price and cost and economic definitions.  Meanwhile, the ‘discipline’ typology covered economic systems, opportunity cost, gains from trade, the margin and welfare.  Lastly, the ‘procedural’ typology covered competition, externalities, and elasticity.  The number of questions allocated to each threshold concept typology reflected their relative weighting within the Business Economics module syllabus.

Care was taken in designing the multiple choice questions to minimise technical, subject specific and jingoistic language as far as is possible.  This was for two primary reasons.  Firstly, because English was not the first language of the majority of students on the Business Economics module and secondly, because the authors were interested in the level of economic awareness at the baseline when previous evidence has indicated that the majority of students arrive on the MBA at Coventry with no prior formal training in economics. 

In the intervening period between the baseline and end-point multiple choice tests, a number of other assessments were undertaken including a formative test based on a mini-case study focusing upon opportunity cost, historic cost and marginal principles (week 5) and a summative phase test (week 8).  Students also submitted a summative essay at the close of the module in week ten.

Outcomes of the project

Comparability of cohorts

A number of factors justified comparability of each cohort of students.  Firstly, students entering the MBA programme are required to have a minimum level of prior education, i.e. usually an upper second class honours degree or equivalent.  Secondly, students are expected to have reached a minimum proficiency in English and had a minimum of two years graduate level work experience.  In addition to these minimum entry requirements, statistical tests using a series of Kolmogorov-Smirnov tests demonstrated that the cohorts were not significantly different in respect of all of the key variables analysed.

Data collection methods

Both cohorts of students were asked to complete the same 20 multiple choice questions at the beginning and end of their course (Appendix 1).  The questions covered economic threshold concepts which have been grouped into three typologies: basic, discipline and procedural (Davies & Mangan, 2007a).  In addition, the questionnaire identified a number of respondent characteristics, including number of years of graduate work experience, first degree background, gender, country of previous study and age.

The results for the first cohort of students were analysed and the most problematic threshold concepts were identified.  Teaching materials were then devised with the aim of helping students to improve their understanding of these more problematic threshold concepts.

The most problematic threshold concepts

Two methods were used to try and identify the most problematic threshold concepts.  The first method was to identify al the questions which had a negative value added, ie where students had, on average, performed better at the beginning of the course than at the end.  Using this method the more problematic threshold concepts were identified as opportunity cost (discipline), price/cost (basic), elasticity (procedural) and competition (procedural).  There was a negative value added for questions on these threshold concepts.  

The second method of attempting to identify the most problematic threshold concepts was to identify those questions with the lowest pass rates at the end of the course, ie less than 60%.  This search identified five threshold concepts, three of which had already been identified above.  The additional two problematic threshold concepts identified were the margin (discipline) and externalities (procedural).  

The more problematic threshold concepts were therefore identified as: opportunity cost, price/cost, competition, margin, elasticity and externalities.

Pedagogical developments in teaching materials

A series of learning materials were developed which specifically targeted these more problematic threshold concepts.  The materials developed included bespoke mini-case studies which were used in seminars, e.g. pricing and costs in the Airline Industry; video clips integrated into the normal lecture covering, for instance, the Work/Leisure Balance and a formative assessment covering the concepts of opportunity cost, sunk costs and the margin (included as Appendix 2).  There was also an increase in the use of question and answer sessions in lectures, which covered these more problematic threshold concepts.

Comparison of results

Overall comparison of student results

The results for each cohort of students was analysed by comparing the average percentage scores on the multiple choice test for the three types of threshold concept at the beginning and end of the course, for each cohort of students as shown in the table below.

Table 4.1 Overall comparisons of test results for the three types of threshold concepts for Cohort 1 and Cohort 2 at the beginning and end of their course

	Overall comparison of test results for the three types of threshold concepts
	Average pass rate for the three categories of threshold concepts

	
	Basic threshold concepts
	Discipline threshold concept
	Procedural threshold concepts

	Cohort 1
	Beginning of course
	73%
	74%
	56%

	
	End of course
	75%
	78%
	57%

	
	% change in pass rate
	2.7%
	5.4%
	1.8%

	Cohort 2
	Beginning of course
	63%
	67%
	55%

	
	End of course
	66%
	75%
	59%

	
	% change in score
	4.8%
	10.5%
	7.2%


The students in Cohort 2 appeared to have experienced a higher value added as shown by the higher percentage change in their scores in all three categories of threshold concepts.

Comparison of results for the targeted threshold concepts

We can now turn to the six targeted or more problematic threshold concepts which were initially identified.  The specific results for these threshold concepts also appear to indicate that there was a greater increase in pass rates for Cohort 2 than for Cohort 1, except for the threshold concept of competition.  Where there was more than one question covering a particular threshold concept, the pass rate was averaged across all the questions

Table 4.2 Comparison of average percentage changes in pass rates in the targeted threshold concepts for Cohort 1 and Cohort 2

	Targeted Threshold Concept
	Average % change in pass rate for Cohort 1
	Average % change in pass rate for Cohort 2

	Opportunity cost (discipline)
	-8.3%
	+7%

	Price/Cost

(basic)
	1.5%
	3.7%

	Competition

(procedural)
	127%
	1.2%

	Externalities

(procedural)
	3.6%
	20%

	Elasticity

(procedural)
	-39.5%
	+25%

	Margin

(discipline)
	7.1%
	9.9%


The results appear to indicate that overall there was an increase in value added, as measured by the percentage change in test scores from the beginning to the end of the course, for Cohort 2 than for Cohort 1.  There also appeared to be an overall increase in value added for the targeted threshold concepts

Performance Indicators and Models

Table 5.1 below summarises the findings regarding a series of Pearson correlations.  In each case, performance in the baseline multiple choice test was correlated with performance in some other assessment variable, e.g. the summative Phase test. The purpose was to identify the strength and direction of the relationship between the baseline and other performance related variables.   

Table 5.1 Cohort 1 and Cohort 2: Pearson Correlations (based on matched pairs)

	Baseline Multiple – choice

(week 1)
	
	End – point

Multiple choice 

(week 10)
	Formative Test

(week 5)
	Phase Test

(summative)

(week 8)
	Essay

(summative)

(week 10)
	Module Mark



	Cohort 1

Cohort 2
	
	.589**

.275
	.460**

.526**
	.229

.177
	0.022

.141
	.170

.179

	Cohort 1

Cohort 2
	N =

N =
	50

38
	45

34
	57

35
	57

35
	57

35


Note: ** denotes a highly significant relationship (at the 99% confidence level)

           * denotes a significant relationship (at the 95% confidence level)

The key findings from Table 5.1 are summarised as follows:

a) There was a relatively strong positive correlation between performance in the baseline and end-point multiple choice tests (+ 0.589) for Cohort 1 and this was also highly significant (at the 99% confidence level).  Thus students who did well in the baseline multiple choice test typically did well in the end – point multiple choice test, which, a priori, might be expected.   Notably, the strength of the relationship and significance levels were markedly lower for the second cohort.

b) There was a strong positive correlation between baseline multiple choice test and the formative test for Cohort 2.  Moreover, this was also highly significant (at the 99% confidence level).  

c) There was no clear pattern regarding the other Pearson correlations, though notably all the Pearson correlations were positive.  This may reflect, in part the differences in format and learning objectives for different assessment elements.

Meanwhile, Table 5.2 below shows the findings for Pearson correlations between students’ performance in respect of the three typologies of threshold concepts.  The baseline performance in basic, discipline and procedural threshold concepts measured by performance in these typologies on the multiple choice test was correlated with their end – point equivalents.

Table 5.2 Cohorts One and Two: Pearson Correlations (matched pairs)

	Cohort 1 = N = 50

Cohort 2 = N = 38
	Personal End - Point
	Discipline End - point
	Procedural End – point

	Basic Baseline
	.506** (Cohort 1)

.324*  (Cohort 2)
	
	

	Discipline Baseline
	
	.470** (Cohort 1)

.160   (Cohort 2)
	

	Procedural Baseline
	
	
	.312*  (Cohort 1)

.198  (Cohort 2)


Note: ** denotes a highly significant relationship (at the 99% confidence level)

           * denotes a significant relationship (at the 95% confidence level)

The key findings from Table 5.2 are summarised as follows:

a) There is a relatively strong positive relationship between baseline and end-point performance in the multiple choice tests for Cohort 1 in terms of the personal typology.  Moreover, this was highly significant (at the 99% confidence level).  Furthermore, there was a highly significant relationship (at the 99% confidence level) in respect of the baseline and end-point performance for the discipline typology for Cohort 1.

b) The strength of the relationships and statistical significance of these relationships was lower across all threshold concept typologies for Cohort 2.   Again, however, it is notable that all the Pearson correlations were positive.

In order to try and explain differences in the performance of each cohort, a number of econometric models were used.  Presented here are the findings relating to a Tobit regression model which took the overall module mark as the dependent variable and used a general to specific approach.  Table 5.3 below summarises the outcomes for the Tobit regression model.

Table 5.3 Tobit Regression Model

	Variable
	Coefficient
	t – value

	Gender (female)
	3.246
	1.68

	Economics degree
	9.005
	3.18

	Business degree
	7.795
	3.08

	Science degree
	11.829
	4.23

	Higher degree
	4.776
	2.11

	Semester 1 student 
	- 1.99
	- 1.37

	S.E.Asia
	- 5.694
	- 2.74

	Baseline basic 
	- 0.001
	- 0.02

	Baseline procedural
	0.061
	1.65

	Baseline discipline
	0.037
	0.91

	Constant
	43.039
	9.45

	Nos. of observations = 84
	
	

	Chi – squared = 33.16
	
	

	Psuedo – R2 = 0.3114
	
	


Overall, the model was significant at the 99.5% level, with a pseudo R2  value of 0.3114.  The key findings from the Tobit model are as follows (ceteris paribus):

a) Female students score 3.24% more than male students

b) Having a science based degree raises scores by 11.8%

c) Having an Economics degree raises scores by 9%

d) Having studied for a degree in South East Asia lowers scores by 5.7%

e) Notably, given the enhanced pedagogical environment designed and implemented for Cohort 2 students, having studied in semester one lowers scores by 2%

In addition, it is noteworthy that none of the threshold concept related variables or changes in them between the baseline and end-point of the study significantly affected overall performance on the module.  It is also important to point out that the large value for the constant may be masking the effect of the different pedagogical strategies used for Cohorts 1 and 2.

Conclusions and further research opportunities

The revised pedagogy which focused on the most problematic threshold concepts appears, ceteris paribus, to have had a positive impact on the understanding of these threshold concepts (re multi-choice test performance).  This finding may however reflect the specific nature of Coventry University MBA students, limiting the general applicability of the findings of this study. The weakness of threshold concept related variables in explaining overall performance may reflect the characteristics of the chosen dependent variable (module mark).  Available data will allow regression of threshold concept related variables and other independent variables against other dependent variables, e.g. summative components.  Indeed to further examine the relationship between competency in the most problematic threshold concepts and student performance, the researchers have developed a number of additional regression models, the outcomes for which will in part be disseminated at forthcoming at June 2008 Threshold Concepts Conference in Ontario, Canada.  The original research is also being updated using later cohorts in order to test the robustness of the original findings

Appendix 1

Coventry University

Faculty of Business, Environment and Society

Economics Questionnaire for MBA students

Name……………………………………………………………

Student ID……………………………………………………….

1. Please indicate the nature of your highest current qualification:

	
	Name of qualification
	Country of study

	BA, BSc or equivalent qualification
	
	

	M.A, M.Sc


	
	

	Professional Qualification eg membership of accounting body
	
	


2. Please specify the number of years of business employment experience you have at graduate level:

	Number of years
	


3. Please identifywhich subject(s) you specialized in as part of your undergraduate education: (please tick box and include subject where relevant)

	Economics
	

	Business
	

	Other Social Science, name subject
	

	Humanities, name subject
	

	Arts
	

	Science 
	

	Mathematics
	

	Engineering
	


4. Please specify your age and gender

	Age
	
	Gender
	


5. Please specify which MBA route you are following (please tick box)

	MBA Marketing
	

	MBA International Business
	

	MBA Finance
	

	MBA
	

	MBA Sport Management
	


Coventry University

Faculty of Business, Environment and Society

Economics Questionnaire for MBA students

(October 2006)

Name……………………………………………………………

Student ID……………………………………………………….

Answers to multiple choice questions

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	

	15
	
	

	16
	
	

	17
	
	

	18
	
	

	19
	
	

	20
	
	


MBA Economics Questionnaire

	1.
	In every economic system, people must choose how to

	
	[image: image1.wmf]

A
	satisfy all of the wants of society.

	
	[image: image2.wmf]

B
	make the best use of scarce resources.

	
	[image: image3.wmf]

C
	create an equal distribution of income.

	
	[image: image4.wmf]

D
	save money to reduce the national debt.

	 
	
	

	2.
	In a competitive market why does a loaf of white bread cost around $2.50?

	
	[image: image5.wmf]

A
	$2.50 represents the how much a loaf of bread is worth. 

	
	[image: image6.wmf]

B
	There are $2.50 worth of materials (including wheat, manufacture, delivery etc) in a loaf of bread.

	
	[image: image7.wmf]

C
	$2.50 is the price that results from the supply and demand for bread. 

	
	[image: image8.wmf]

D
	$2.50 is the price storekeepers charge for a loaf of white bread.

	 
	
	

	3.
	The opportunity cost of a new public high school is the 

	
	[image: image9.wmf]

A
	money cost of hiring teachers for the new school.

	
	[image: image10.wmf]

B
	cost of constructing the new school at a later date.

	
	[image: image11.wmf]

C
	change in the annual tax rate to pay for the new school.

	
	[image: image12.wmf]

D
	other goods and services that must be given up for the new school.

	 
	
	

	4.
	Profits are equal to

	
	[image: image13.wmf]

A
	revenue minus total cost.

	
	[image: image14.wmf]

B
	assets minus total liabilities.

	
	[image: image15.wmf]

C
	sales minus wages and salaries.

	
	[image: image16.wmf]

D
	sales minus taxes and depreciation.

	 
	
	


	5.
	A high school student buys a sweatshirt from a store. The sweatshirt is on sale at a 20 percent discount off the regular price. In this exchange,

	
	[image: image17.wmf]

A
	the student and the store benefit.

	
	[image: image18.wmf]

B
	the student benefits, but the store does not.

	
	[image: image19.wmf]

C
	the store benefits, but the student does not.

	
	[image: image20.wmf]

D
	neither the student nor the store benefits.

	6.
	Being a gentle soul, Mary would rather meditate and tend to her vegetable garden than get a job in an office and buy her food in the shops. For such a person:

	
	[image: image21.wmf]

A
	Economics has little relevance and provides little insight into her behaviour.

	
	[image: image22.wmf]

B
	Providing incentives to encourage her to alter her behaviour are useless.

	
	[image: image23.wmf]

C
	She still responds to incentives and makes economic choices that economists can model.

	
	[image: image24.wmf]

D
	Her behaviour cannot be modelled by economists.

	 
	
	

	7.
	A newspaper reports “COFFEE GROWERS’ MONOPOLY BROKEN INTO SEVERAL COMPETING FIRMS” If this is true, we would expect the coffee-growing industry to

	
	[image: image25.wmf]

A
	decrease output and decrease prices.

	
	[image: image26.wmf]

B
	increase output and increase prices.

	
	[image: image27.wmf]

C
	decrease output and increase prices.

	
	[image: image28.wmf]

D
	increase output and decrease prices.

	 
	
	

	8.
	One economic reason that partially explains global warming is 

	
	[image: image29.wmf]

A
	Oil companies and the car industry have put profits ahead of the planet.

	
	[image: image30.wmf]

B
	People do not pay the true cost of driving petrol driven cars.

	
	[image: image31.wmf]

C
	Increased affluence has meant car sales have soared in recent years.

	
	[image: image32.wmf]

D
	People are unresponsive to increases in oil prices and drive even when the oil price is high.


	9.
	A ‘Kinder-Surprise’ chocolate (a hollow chocolate egg with a small child’s toy inside) is priced around $2.00 although they cost only a few cents to make. They are available in almost every café. Their price reflects

	
	[image: image33.wmf]

A
	how much shop owners think they can charge parents who are desperate to calm their crying children.

	
	[image: image34.wmf]

B
	how useful the chocolate is to parents in calming their children.

	
	[image: image35.wmf]

C
	the outcome of supply and demand for such chocolate eggs.

	
	[image: image36.wmf]

D
	that local makers pay a big royalty to Ferrero, the European ‘inventors’ of ‘Kinder-Surprise’ chocolates for using their product.


	10.
	When Brita rides her bicycle to work she must climb a large hill. She knows that when  going up the hill, with each additional push on the pedal

	
	[image: image37.wmf]

A
	Her average speed is falling and her marginal effort is also falling.

	
	[image: image38.wmf]

B
	Her average speed is falling despite her marginal effort increasing.

	
	[image: image39.wmf]

C
	Her average speed is constant.

	
	[image: image40.wmf]

D
	Her marginal effort and average speed are unaffected by the hill. 

	11.
	Voluntary trade between two rational individuals:

	
	[image: image41.wmf]

A
	Benefits the seller only

	
	[image: image42.wmf]

B
	Benefits the buyer only

	
	[image: image43.wmf]

C
	Always benefits the seller proportionately more than the buyer

	
	[image: image44.wmf]

D
	Benefits both the buyer and the seller

	12.
	The quantity of a good bought tends to be more responsive to change in its price when:

	
	[image: image45.wmf]

A
	Close substitutes are available

	
	[image: image46.wmf]

B
	Consumers are relatively more informed about quality for some goods

	
	[image: image47.wmf]

C
	Suppliers can easily respond when consumers buy more of the good

	
	[image: image48.wmf]

D
	The good only represents a small proportion of the consumer’s income

	13.
	Which of the following is an important macroeconomic goal?

	
	[image: image49.wmf]

A
	Highly competitive markets

	
	[image: image50.wmf]

B
	Price stability

	
	[image: image51.wmf]

C
	Rapid Economic growth

	
	[image: image52.wmf]

D
	Full employment

	14.   Which of the following business scenarios would indicate that a particular firm enjoys

          a competitive advantage over its rivals?

	[image: image53.wmf]

A
	The ability to deter competitors from entering the market





	[image: image54.wmf]

B
	Sole access to essential business inputs such as skilled managers



	[image: image55.wmf]

C
	The ability to charge different prices to different customers

	[image: image56.wmf]

D
	All of the above


	15.
	Which of the following arguments might be used to justify the intervention of Government in an economy like the UK?

	
	[image: image57.wmf]

A
	The existence of an unequal distribution of profits between firms

	
	[image: image58.wmf]

B
	Low barriers to firms entering new markets

	
	[image: image59.wmf]

C
	The economy moving into a recession



	
	[image: image60.wmf]

D
	Firms generating a large number of innovative products  

	
	

	16.
	Identify which of the following might motivate a business organisation in setting its output and (where relevant) its prices?



	
	[image: image61.wmf]

A
	The desire to maximise sales





	
	[image: image62.wmf]

B
	The desire to earn enough profit to keep shareholders happy



	
	[image: image63.wmf]

C
	The desire to gain as big a share of the market as possible

	
	[image: image64.wmf]

D
	All of the above

	
	

	17.
	Which of the following are most likely to increase a firm’s ability to dominate the market for its products?

	
	[image: image65.wmf]

A
	A patent running out

	
	[image: image66.wmf]

B
	Diversifying into a broader range of products

	
	[image: image67.wmf]

C
	Innovation in the firm’s production processes

	
	[image: image68.wmf]

D
	A large increase in profits




	18.
	The problem of scarcity is directly relevant:



	
	[image: image69.wmf]

A
	Only to those on low incomes

	
	[image: image70.wmf]

B
	To all individuals and countries

	
	[image: image71.wmf]

C
	Only to countries undergoing rapid economic development

	
	[image: image72.wmf]

D
	Only to times when governments ration goods


	
	


	19.
	The full cost of attending an MBA course at Coventry University includes:



	
	[image: image73.wmf]

A
	The cost of the fees

	
	[image: image74.wmf]

B
	The courses at other universities you cannot attend at the same time

	
	[image: image75.wmf]

C
	Lost earnings from any employment you have had to give up to study on Coventry’s MBA

	
	[image: image76.wmf]

D
	All of the above



	
	

	20.
	Which of the following is not an example of analysing a problem on a marginal, i.e. incremental basis?



	
	[image: image77.wmf]

A
	If interest rates go up by one percent some people will not be able to make their monthly loan payments





	
	[image: image78.wmf]

B
	If a firm earns more from selling its product than it cost to produce it will make a profit



	
	[image: image79.wmf]

C
	If I eat another cake I may be sick



	
	[image: image80.wmf]D
	If Coventry University employs one more lecturer it will be able to teach another fifty MBA students




Thank you very much for completing these questions.

Keith Gray

Peri Yavash

(Some of the questions have been adapted from Shanahan, Foster and Meyer, 2007)

Appendix 2

M64BS: Managing in the Business Environment

Formative Test

MBA: February Cohort 2007

Instructions:

a) Please read the mini – case below

b) Please answer the questions below the mini - case

c) You have 30 minutes in total

In June this year Dr A. Nonymous, an economics lecturer at Coventry University, bought his sixteen year old daughter a new bed.  The bed cost £80 from Argos and the delivery charge was £10. The bed was delivered in a ‘flat-pack’ format and had to be assembled by hand.  The self – assembly took 2 hours of Dr A. Nonymous’s time on a Saturday morning during term time.

In July this year, the drummer in his daughter’s rock band destroyed the new bed by trampolining upon it!  The drummer agreed to replace the bed.  Unknown to the drummer, the price of the same Argos bed had since fallen to £70. 

Dr A. Nonymous’s wife told the drummer he owed £70 as the replacement cost of the bed.  Despite the best efforts of Dr A. Nonymous, his wife could not be convinced that £70 was not the full replacement cost of the bed.  When the second Argos bed arrived, it only took Dr A. Nonymous 1.5 hours on a Saturday morning to assemble it!

Questions:

(All questions carry equal marks)

a) What factors would an economist have taken into account when deciding how much to charge the drummer for the replacement bed?

b) When Dr A. Nonymous discovered the first Argos bed in pieces, how important would he have thought the historic cost of the bed was in deciding how much to charge the drummer?

c) What is the economic significance of the fact that the first Argos bed was assembled on a Saturday morning?

d) Dr A. Nonymous noticed that when he put the second bed together, it only took him 1.5 hours on a Saturday morning.  How would the concept of marginal analysis be useful in explaining this observation? 

Dr Keith Gray
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