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1 .  l ntroduction 

T h e  signals f rom ICOTS- I confirmed and st rengthened m y  impression, t h a t  
t h e  teaching o f  s tat is t ics f o r  s tudents i n  business and economics is  gener -  
a l l y  unsuccessful. T h e  resu l t  is, t h a t  o n l y  a few students - who of ten g e t  
a job a t  a business school - acquire a f a i r  unders tand ing o f  t h e  appl icat ion 
o f  s tat is t ica l  methods in business. For  t h a t  reason we intensi f ied t h e  a l te r -  
at ion o f  o u r  course in statistics, so t h a t  we now r u n  a course almost w i t h -  
o u t  a n y  points o f  resemblance w i t h  t h e  course we r a n  i n  t h e  seventies. 
T h i s  paper deals w i t h  t h e  contents o f  t h i s  renewed course inc lud ing t h e  
pre l im inary  experiences. F i rs t ly ,  I w i l l  g i ve  a sho r t  descr ipt ion o f  t h e  
course and summarize o u r  c r i t i c ism o f  t h e  former approach. 

2. The  Course 

You o f ten  see papers and speeches on teaching statistics, which lack a 
descr ipt ion o f  t h e  course and o f  t h e  background o f  t h e  students, t h u s  
giving r i se  t o  misunderstanding. T o  p reven t  this, here i s  a sho r t  descr ip -  
t i on  o f  o u r  course: 

T h e  course is  compulsory f o r  s tudents t a k i n g  a general Bachelors Degree 
i n  business/economics - a degree which is  p rescr ibed t o  last  6 semesters 
(= 3 years) .  The  background o f  t h e  students is  h i g h  school. 

T h e  stat is t ics course is  r u n  d u r i n g  t h e  f i r s t  4 semesters, and it consists of 
53 double lectures and 22 double exercises: 

Semester Lectures Exercises 

I n  t h e  f i na l  p a r t  o f  t h e  fou r th  semester t h e  students w o r k  o u t  a 6-week 
case s tudy .  
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3. The Criticism 

Formerly we ran our course l ike most do: We used one of the mainstream 
textbooks i n  "Applied Statistics fo r  Business and Economics" and after 4 
semesters of lectures and exercises the students were evaluated b y  a 4- 
hour wri t ten examination followed b y  an oral examination. 

The result was disastrous: Most students were not able t o  see the use of 
statistics, so they total ly lost the motivation t o  devote their time to  the 
subject. Therefore they were not able t o  understand the statistical tech- 
niques presented i n  the course, and i n  the examination period many stu- 
dents were even not able to  memorize the techniques, so they failed the 
examination. Statistics became then the best-hated subject i n  their study. 

These students are now employed in  business, and they sti l l  don't believe 
i n  statistics. This was proved in  a research on 1978-school leavers. I n  a 
sample from 1984 these school leavers were - among other things - asked 
these two questions : 

- To what extent are the subjects in  your business study being useful i n  
your job? 

- For each of the subjects i n  your business study, indicate - on the bas is  
of your job experiences - whether the subject should have a higher, a 
lower o r  the same pr ior i ty? 

Statistics is clearly placed at  the bottom - see the tables in  appendix A. 
(59% see no o r  l i t t le use of statistics and 32% th ink that statistics should 
have a lower priority, i.e. fewer lectures and less syllabus). 

Others have reported on the same problems, and I th ink the criticism can 
be combined in  4 points: 

a. The textbook. The main-stream textbooks are bui l t  up from a s t a t i s t i -  
cian's point of view, beginning with probability theory passing 
through sampling and estimation t o  the concepts of confidence interval 
and hypothesis testing; afterwards a collection of standard prescrip- 
tions are described. 

I Probability theory and I 

I 

Confidence interval and 
hypothesis testing 

Regression Analysis of 2 Non-parametric Decision x -test 
analysis variance 

- probability distributions 

I 
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b. Examples and exercises act  o n l y  as i l lus t ra t ions  of specif ic statistical '  
techniques and not  as solutions o f  problems in business and economics 
by means o f  stat ist ical  methods. 

c. T h e  examination system i s  e i ther  a sho r t  w r i t t e n  examination where  t h e  
quest ion paper consists o f  small problems o r  an ora l  examination (or  
t h e  both, t h u s  emphasizing t h a t  t h e  students have t o  learn specif ic 
techniques. 

d. Computers are nei ther  u t i l i zed enough no r  in t h e  right way. 

4. T h e  New Approach 

We have now altered o u r  course in stat ist ics on t h e  4 mentioned points.  
T h i s  has been done in more stages and we s t i l l  haven't  f in ished t h e  a l tera-  
t ions  - in f a c t  it 's a cont inuous process. 

I w i l l  here g i ve  a chronological descr ipt ion o f  t h e  changes, t h u s  g i v i n g  t h e  
bes t  background t o  understand t h e  acquired experiences. 

I. Development o f  software f o r  mul t ivar iate analysis on  a mainframe com- 
p u t e r  (1980-85). The  software consists o f  exact ly  t h e  sections o f  reg res -  
sion analysis, analysis o f  variance and log-l inear modelling, t h a t  f o rm p a r t  
o f  t h e  syl labus. 

11. Replacing t h e  wr i t t en  examination by a 6-week case s t u d y  work  (1983). 
These case studies can be  character ized in t h e  fo l lowing way: 

a. T h e  case studies bear on "real" problems invo lv ing  "real" data. 

b.These real  problems are w i th in  t h e  business/economics f i e ld  and t h e  
case s t u d y  should pre ferab ly  resu l t  in so lv ing  t h e  problem. 

c. A f a i r l y  large dataset is  involved' i n  most case studies. Variables 
and/or samples are then t o  be  chosen f rom t h e  dataset. 

d. In a case s tudy  t h e  students are  passed t h r o u g h  some o f  t h e  stages o f  
a stat ist ical  invest igat ion: 
- C la r i f y ing  t h e  need fo r  data on t h e  basis of t h e  purpose o f  t h e  in- 

vest igat ion. 
- Sampling o r  del imit ing t h e  data. 
- Determining a p r i o r i  hypothesis on t h e  basis o f  t heo ry  and common 

sense. 
- Working o u t  t h e  stat ist ical  computations. 
- Making t h e  conclusions, bo th  concerning t h e  problem i n  quest ion and 

concerning t h e  use o f  t h e  appl ied stat ist ical  methods. 

A l l  t h e  teachers - ful l - t imers and par t - t imers - take an act ive p a r t  i n  t h e  
formulat ion and t h e  implementation o f  t h e  case studies. There  are  prepa.red 
a round  10 case studies p e r  year  and each case s t u d y  i s  solved by a round  
30-40 students; some cooperation - i n  groups o f  2-4 - is allowed, b u t  t h e  
f i na l  r e p o r t  must  be indiv idual .  A r o u n d  10% o f  t h e  students are called i n  as 
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a contro l .  T h e  case s t u d y  is marked, 'and t h e  mark is  inc luded on t h e  de -  
g ree  cert i f icate. 

T h e  fo l lowing examples should g i ve  an impression o f  t h e  broadness o f  t h e  
case studies: 

a. T h e  t rade  o f  convenience qoods i n  a small town. 
Take  a sample f rom t h e  census. 
Evaluate t h e  questionnaire. 
l nvest igate t h e  a t t i tude towards establishment o f  a d iscount  store. 
Invest igate t h e  motives f o r  t h e  choice o f  supermarket.  

b. Determininq provisional ren ts  f o r  summer houses. 
Evaluate t h e  sample design and t h e  collected informations. 
Make a model o f  t h e  r e n t  f o r  a week i n  t h e  peak and  t h e  low season. 
Estimate provisional ren ts  f o r  4 specif ic houses. 

c.  Exchanqe movement DM/Danish k roner  since 1979. 
Data collection. 
A model o f  t h e  per iod 1979-1985. 
A forecast o f  t h e  per iod  1986-1988. 

d. A u d i t i n g  an inventory .  
Selection o f  sample designs. 
Sampling and estimation. 
Decision on t h e  f u r t h e r  aud i t ing  and an evaluation of t h e  sample de -  
signs. 

Ill. Preparat ion o f  new textbooks (1981, 1984- ), which rad ica l ly  b reak 
w i t h  t h e  approach o f  t h e  main-stream textbooks.  T h e  fundamental idea is  
t o  def ine a few main fields,which a t  t h e  same time are essential t o  a bache- 
lo r  o f  business/economics and inc lude a la rge content  o f  s tat is t ics.  We have 
def ined t h e  fol lowing fields.: 

a. S u r v e y  sampling 
b. Qual i ty  contro l  
c.  Econometrics 
d. Experimental design 
e. Analys is  o f  mul t ivar iate samples 

We have prepared a textbook fo r  each of these fields, y e t  is  on l y  t h e  book 
on s u r v e y  sampling i n  i t s  f inal edit ion. Each book is  opened w i t h  a general 
descr ipt ion of t h e  f ield and i t s  application t o  business/economics, inc lud ing 
a discussion o f  t h e  pract ica l  problems t h a t  one might  meet. T h e  r e s t  o f  
each book presents elementary analysis w i th in  t h e  field, o n l y  inc lud ing sta-  
t i s t i ca l  techniques when needed. 

Probabi l i ty  t heo ry  is  regarded as an aux i l i a ry  subject, so it is  o n l y  i n -  
c luded when needed in t h e  d i f f e ren t  f ie lds o f  application. S t i l l  2-3 lectures 
on t h e  concepts and calculus of p robab i l i t y  inc lud ing stochast ic variables 
are he ld  i n  t h e  beginning o f  t h e  course. There fore  we have p repared  a 
booklet on  probabi l i ty,  which is used as a reference book. 
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T h e  textbooks, too, use t h e  case-concept, as examples and exercises a re  
founded f rom a few cases. I n  t w o  o f  t h e  books on ly  one case s t u d y  i s  
used: 

Survey  sampling : 
A census f rom a small town w i t h  approximately 1500 households. 

Mul t ivar iate samples: 
A market  s u r v e y  concerning t h e  in t roduct ion  o f  a new kind o f  savings 
bonds. 

We had t o  adjust  t h e  textbooks t o  t h e  purpose - an elementary in t roduct ion  
- and t o  t h e  stat ist ical  background o f  t h e  students. Th is  means t h a t  o u r  
textbooks cannot be  compared w i t h  most books on t h e  same subjects, as 
t h e y  are on a more advanced level, imp ly ing  a cer ta in knowledge o f  s ta t is -  
t i cs  and mathematics. Let's there fore  have a closer look a t  t h e  contents o f  
t h e  books: 

a. Su rvey  sampling. 
- General descr ipt ion.  
- Get t ing rel iable data. 
- Descr ib ing a sample. 
- Estimation o f  populat ion mean: 

(point, i n te rva l  and calculus o f  p r o b  value: p, p1 - p2, A ). 
- Estimation o f  populat ion proport ions:  

(n, - n2, T i  - x j ,  T i  = f(@l,.-.,@k)). 
- Other  sample d e s ~ g n s  (strat i f ied, c lus ter  and systematic). 

T h e  stat ist ical  t heo ry  presented is  mainly estimation, b u t  much we ight  is 
attached t o  t h e  pract ica l  considerations: determinat ion o f  populat ion and 
frame, selection o f  sample un i t s  and ge t t i ng  rel iable data (asking ques- 
tions, handl ing e r r o r  i n  data, non-response and checking t h e  representa-  
tivity) . 

b. Qual i ty  contro l .  
- General descr ipt ion.  
- Process c o n t r d ~  inc lud ing cont ro l  char ts .  
- Acceptance sampling. 
- Stat ist ical  audi t ing.  

The  stat ist ical  t heo ry  presented is  mainly on  se t t ing  acceptance l imits and 
on descr ib ing sampling plans by means o f  OC- and AOQ-curves. 

T h e  last  f ie lds are in some way a l l  about  t h e  analysis o f  correlat ion between 
two  o r  more variables, so a common t i t l e  could be  "stat ist ical  modelling". 
However, t he re  are 3 d i f f e ren t  applications in business/economics, which 
can b e  seen f rom t h e  procurement o f  data (census, experimental study, 
observat ional s tudy ) .  

c. Econometrics. 
- General descript ion. 
- Regression analysis. 
- Time series analysis. 
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The regression analysis - estimation, assumptions, tests - and some o f  i t s  
special features are motivated and i l lustrated by examples f rom economics. 

d. Experimental desilqn . 
- General description. 
- Analysis o f  various experimental designs. 
- Non-parametric methods. 

The  stat ist ical theory  presented i s  mainly the  analysis o f  variance including 
estimation and testing, assumptions, tes t  for homogeneity o f  variance and 
simultaneous confidence intervals. The  general description includes p re -  
sentation o f  various designs and the  pr incip le o f  randomization. 

e. Analysis o f  mult ivariate samples. 
- General description. 
- Association: Measures o f  correlation, x2 tests and log linear models. 
- Explanation o f  response variables: regression analysis and log i t  

models. 

The  new statistical theory  i n  th i s  f ie ld  is the log-linear and the logi t  
models. 

1V. Computinls (1985- ). For the  moment we are elaborating our  own soft- 
ware f o r  a micro-computer t o  hBndle the computing i n  survey sampling 
MISS@), and we have ordered SAS/qc f o r  our  mainframe computer t o  
handle t he  computing i n  qua l i ty  control. 

Most dataset used i n  the  textbooks and i n  the  case studies are stored i n  
such a way tha t  the students have access t o  them. Th is  means tha t  the  so- 
lut ion o f  most exercises can be done wi thout  any bor ing keying o r  com- 
put ing.  

5. Prel iminary Experiences 

The purpose of  the effected alterations i n  our  course i n  statistics was t o  
be able t o  teach the students how t o  apply sta$istical techniques on the so- 
lut ion of  some o f  the  problems t ha t  they  wi l l  meet when get t ing a job i n  
business. I n  all we feel tha t  we are now succeeding considerably bet ter  i n  
doing so; a t  the same time we do believe tha t  it can be even better. 

The  f i r s t  response t o  the  alterations came when the wr i t ten examination 
was replaced by the  6-week case s tudy  work. The att i tude towards stat is-  
t ics  was a t  t ha t  time v e r y  negative and most students were ve ry  bad a t  
stat ist ics. The case s tudy  work  came as a shock of  reality, because the  
students a t  one time realized the  relevance of  statistics and the i r  lack of  
ab i l i ty  to do statistical analysis. For most students the 6 week became 
therefore a desperate s t rugg le  t o  understand statistics better and i n  a new 
way, so t hey  were able t o  present a reasonable solution t o  the case s tudy.  
The  evaluation showed t ha t  a good deal made it, some only par t l y  - and 
some not  a t  all. 
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The instructors o f  the case studies experienced a new and more positive 
contact w i th  the  students d u r i n g  t he  6 week: from having an uninspir ing 
audience wi thout  much response a t  the  lectures t o  being consulted day and 
n igh t  by students asking relevant questions concerning the i r  case study. 
However, there were one common complaint: Why are we not  taught  how to  
do such a case study? 

When we began elaborating t he  new textbooks according t o  the new ap- 
proach, we soon realized - as many have done before us - how d i f f icu l t  
and time-consuming th is  work is. 

One o f  the  di f f icul t ies was t o  maintain the intentions i n  the new approach, 
i n  part icular  the principles: 

"from application t o  statistical technique" (and not  vice versa) 

"only one dataset per  application" 

Another complication is  tha t  the textbooks are elaborated by dif ferent 
wr i ters .  Apar t  f rom problems on overlap and d i f fe r ing  notation, it seems 
as if not  all the wr i ters  understand and f u l l y  accept the new approach. 
The textbooks have for these reasons been publ ished i n  provisional edi- 
t ions. A t  present on ly  2 books have been f inal ly  published: Probabil ity 
theory  and Survey sampling. 

The  time-troubles meant, too, t h a t  textbooks were published a few days 
before the  s ta r t  o f  the semester, often wi thout  the necessary proofread- 
ings, thus g iv ing  r ise t o  comprehensive corrigenda. 

As one can see, the elaboration o f  the  textbooks haven't been unproblem- 
atic. Th is  threat  t o  the success o f  the  new approach was even streng- 
thened by the following facts concerning the use of the  textbooks: 

- The f resh students are influenced b y  the negative att i tude towards sta- 
t is t ics among the senior students. 

- The f resh students have no knowledge o f  the old approach and are there- 
fore  unable t o  see the improvements. 

- More than hal f  of  the teachers are part-time instructors, who have not 
understood the new approach i n  fu l l .  

- For the students of  the f i r s t  year there was a bad division in  the sylla- 
bus between the semesters, g i v ing  the students too much work in the 
f i r s t  two semesters. 

There have - as expected - been some complaints on some of the above- 
mentioned points, b u t  the objective seems to  be fulf i l led: There are v i r tu -  
a l ly  no students, who cannot see the purpose of learning statistical 
methods when tak ing a Bachelors Degree i n  business/economics; at the 
same time there are considerably more, who understand the essentials of 
statistics, and i ts  applications t o  problems i n  business. This means that  a 
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much larger group of students are now in  sympathy with statistics. It's 
quite the impression that this are reflected in  a much better learning. 

It's di f f icul t  to  measure the improvement, par t ly  because it has been step- 
wise alterations, bu t  the examination marks seem t o  be better now than 
before. The mean is higher and more students need not postpone the 
examination or present themselves fo r  the examination a second or  t h i r d  
time. I n  that way statistics is no more the "failing" subject. 

We are now curious to  know, if the students are able t o  apply their  better 
statistical knowledge in  the business/economics field, when leaving school. 
A f i r s t  indication is, that more students voluntari ly use statistical analysis 
i n  their  final examination dur ing the s ix th semester: a 3-month case study 
work in  business/economics. There are even a few students, who choose a 
teacher from our department as their  main instructor for  th is  work. 

I n  all, the objectives of the alteration of the course have been reasonably 
fulfi l led, and we feel that we know how t o  improve it fur ther .  

Quite another, bu t  serious problem is the motivation of the teachers i n -  
volved i n  the alteration of the course: .As an employee at  an insti tute of 
higher education in  Denmark, half of your working hours should be used 
for  teaching and the other half fo r  research work. However, the alteration 
of our course i n  statistics is not regarded as research work - I was e.g. 
not able to get any funds for  th is  conference from "The Danish Research 
Council" - so a good deal of the work has to  be done on unpaid overtime. 
We hope - in spite of these circumstances - to  be able to  continue the al- 
teration of our course in  statistics, as we are convinced that it is possible 
t o  teach statistics in  a way that  will be of great use for students taking a 
degree in  business and economics. 
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Appendix 1 

Question : 

To what extent are the subjects i n  your business study being useful i n  
your  job? 

Answer: 

IN PERCENT 

Usefulness = 3*(very useful)+2*(of some use)+l*(of l i t t le use). 

Subject 

Audit ing 

Accounting 

Business Economics 

Foreign Trade 

Commercial Law 

Finance and Credit 

Organization 

Data Processing 

Marketing 

Modern Language 

Descr . Economics 

Economics 

Statistics 

very 
useful 

89 

64 

54 

55 

49 

43 

38 

28 

36 

33 

13 

16 

11 

of some 
use 

5 

23 

38 

25 

33 

33 

31 

42 

29 

34 

36 

29 

30 

useful- 
ness 

2.80 

2.49 

2.46 

2.30 

2.27 

2.16 

2.01 

1.88 

1.87 

1.85 

1.54 

1.45 

1.35 

sample 
size 

54 

144 

169 

20 

172 

132 

116 

112 

115 

97 

173 

173 

168 

of l i t t le 
use 

2 

10 

7 

15 

15 

20 

25 

2 1 

2 1 

18 

42 

40 

42 

of no 
use 

4 

3 

1 

5 

3 

4 

6 

9 

14 

15 

9 

15 

17 
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Appendix 2 

Question : 

For each of the subjects i n  your business study, indicate - on the basis of 
your job experiences - whether the subject should have a higher, a lower 
o r  the same pr ior i ty .  

Answer: 

IN PERCENT 

Subject 

Data Processing 

Modern Language 

Finance and Credit 

Business Economics 

Commercial Law 

Descr. Economics 

higher 
pr ior i ty  

55 

53 

the same 
pr ior i ty  

38 

41 

sample 
size 

144 

95 

lower 
pr ior i ty  

7 

6 

higher-lower 
p r io r i t y  

+48 

+47 
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