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AESTRACT 

This paper descr ibes  a compromise between the  idea l i sm of c r i t e r i o n  based grading and 
t h e  pragmatism of a norm based approach. The discussion is supported by a series of 
computer programs t h a t  a r e  d e l i b e r a t e l y  devoid of packaging c l u t t e r  so t h a t  t h e  u s e r s  
can c l e a r l y  comprehend t h e  processes  and adapt  the  code t o  s u i t  t h e i r  p a r t i c u l a r  
purposes. The input  da ta  can be i n  numerical, a lphabet ica l  o r  ca tegor ica l  form and the  
primary output  i s  a matrix of  s tandardized marks. 
d i s t r i b u t i o n s ,  rank order  and a lphabet ic  grade matr ices ,  component c o r r e l a t i o n s  and 
c a t e g o r i c a l  item analyses .  The programs a r e  designed t o  provide t imely and appropr ia te  
information f o r  f i n a l  grade a l l o c a t i o n .  

Additional analyses  provide frequency 

1.  INTRODUCTION 

Grading is an e s s e n t i a l  p a r t  of t h e  
educat ional  process. On occasion it becomes an 
a l l  important p a r t  and overshadows t h e  importance 
of learn ing  and teaching.  It i s  cons tan t ly  t h e  
subjec t  of c r i t i c i s m  regarding i t s  lack of 
v a l i d i t y ,  r e l i a b i l i t y  and accuracy (Cheshire, 
1975, Wissler, 1975, Work, 1576, de Revers, 1984, 
and Boyle & Wright, 1977). Furthermore, t h e  d a t a  
processing assoc ia ted  with grading is of ten  an 
unwanted chore and a source of e r r o r .  

The purpose of t h i s  paper i s  t o  present  a 
s t r u c t u r e d  approach t o  grading t h a t  i s  supported 
by educa t iona l  theory and easy-to-use software. 
The s t r u c t u r e d  approach inc ludes  the  process  of 
assessment component generat ion,  assignment of 
weights and marks, d a t a  processing,  r e p o r t  
p repara t ion ,  component evaluat ion and f i n a l  grade 
a l loca t ion .  The educat ional  theory inc ludes  a 
compromise between t h e  ideal ism of  c r i t e r i o n  
based grading and t h e  pragmatism of norm based 
grading. I n  addi t ion  reference is made t o  w e l l  
e s tab l i shed  s t a t i s t i c a l  procedures. 

2. kssEssMENT COKPONJ3NT DEVELOPMENT 

2.1 &uest ion Development 

A set  of examinations, quest ions o r  
assignments i m p l i c i t l y  aims t o  sample t h e  
knowledge of  a group of s tudents .  This  sampling 
should be as representa t ive  and comprehensive a s  
poss ib le  regarding its coverage of t h e  course 
mater ia l .  D i f f e r e n t i a l  weighting may be 
prescr ibed according t o  the  perceived o r  agreed 
importance of d i f f e r e n t  course components. 

An important aspec t  of assessment mater ia l  
development is t h e  evaluat ion of t h a t  mater ia l  
based on empir ical  evidence. Host professors  
have recognized ques t ions  t h a t  a r e  too  easy, too  
d i f f i c u l t  o r  which conta in  ambigui t ies .  
t h i s  feedback usua l ly  occurs on an ad hoc bas is .  

However, 

A t  t h e  o ther  end of t h e  s o p h i s t i c a t i o n  
continuum, educators  have produced voluminous 
s t a t i s t i c a l  analyses  of assessment mater ia l  
inc luding  m u l t i c o l l i n e a r i t y  and discr iminant  
analyses  (Ki lpa t r ick ,  1971 and Flora  , 1971 ). 

Immediate feedback can be provided by the 
development of feedback classrooms (Peacock, 
1982) or  by using computer l a b o r a t o r i e s  for 
examination purposes. These hardware and 
sof tware developments a r e  an i n e v i t a b l e  p a r t  of 
the  progress  of education. However, as with any 
such technological  development, the  u s e r s '  
a c t u a l  information needs should be c a r e f u l l y  
assessed.  With t h i s  i n  mind t h e  assessment 
component eva lua t ion  programs address two bas ic  
i s s u e s  : 

a )  To what e x t e n t  a r e  assessment 
components cor re la ted  with each o ther  
and with the  o v e r a l l  mark? 
To what e x t e n t  does a p a r t i c u l a r  
component d i scr imina te  between good and 
poor s tudents?  

b)  

There a r e  many powerful mul t ivar ia te  
a n a l y s i s  techniques and t h e  l i t e r a t u r e  i n  t h e  
educa t iona l ,  s o c i a l  science and marketing areas 
is abundant (Nie, 1981). A conceptual overview 
is given i n  H a i r  (1979) and a mathematical 
overview is given i n  Morrison (1976). 
t o  these  a n a l y t i c  programs is commonly a 
correlat ion/covariance matrix and t h e  output  is 
commonly s ta t i s t ica l  support  (or  r e j e c t i o n )  of 
some hypothesis  regarding t h e  complex 
a s s o c i a t i o n s  o r  d i f fe rences .  The outputs  of the  
programs presented here a r e  aimed a t  caut ious  
subjec t ive  i n t e r p r e t a t i o n  unsupported by 
s t a t i s t i c a l  s ign i f icance  tests. 

The input  

2.2 Component Weighting 

A r e l a t i v e  mark can be given t o  a 
p a r t i c u l a r  component/answer without regard t o  
the  importance of t h a t  component. That is ,  t h e  

142 

 at UNIV OF OKLAHOMA LIBRARIES on January 20, 2016pro.sagepub.comDownloaded from 

http://pro.sagepub.com/


PROCEEDINGS of the HUMAN FACTORS SOCIETY-29th ANNUAL MEETING-7985 

bas ic  measurement and eventual  weighting of an 
element o r  component are independent concepts. 

There a r e  a number of ways of a r r i v i n g  a t  
appropriate  weights f o r  a component. 

a )  Rating. An o v e r a l l  sum of weights (e.g. 
1, 10 or 100) is given t o  t h e  whole 
course. This sum i s  divided between t h e  
components based on concensus of a group 
of f a c u l t y  members and/or s tudents .  

b )  Ranking. A group of teachers  and/or 
s tudents  can, independently, place each 
component i n  rank order  ( l e a s t  important 
f i r s t )  and t h e  sum of t h e  ranks f o r  a 
component can be used as t h e  weight. 
This  ranking technique may produce 
d i f f e r e n t  weights from t h e  r a t i n g  
technique and it may be appropr ia te  t o  
check f o r  s t a t i s t i c a l  concordance. 

c )  Empirical Weighting. The empir ical  
cont r ibu t ion  of each comnonent can be 
achieved by s e t t i n g  t h e  weights equal  t o  
t h e  observed s tandard devia t ions .  This  
is a common mode of mark amalgamation. 
However, it must be noted t h a t  the  
r e s u l t i n g  component cont r ibu t ion  w i l l  
d i f f e r  from t h a t  prescr ibed a t  the  
beginning of t h e  course. 

d )  Ind iv idua l  Weightings. It is p o s s i b l e ,  
and may be appropr ia te ,  t o  apply 
ind iv idua l  weightings t o  each component. 
C l e a r l y  some caut ion i s  necessary with 
t h i s  approach, however, it may be fairer 
t o  those s t u d e n t s  who have d i f f e r e n t  
a b i l i t i e s  with regard t o  examinations, 
p r o j e c t s ,  etc. (This d i f f e r e n t i a l  
component weighting method is a l s o  
appropr ia te  for deal ing  with t h e  
amalgamation of f a c u l t y  eva lua t ion  d a t a ,  
where d i f f e r e n t  members of a department 
have d i f f e r e n t  weightings assigned t o  
teaching,  research ,  adminis t ra t ion  and 
serv ice .  ) 

The mathematical implementation of these  
weighting procedures i s  s impl i f ied  when the  sets 
of raw marks from each component are s tandardized 
and the  sum of the  weights is equal  t o  1. 

3. INPUT AND COMPUTATIONS 

3.1 Input  Forms 

3.1.1 Numeric ( I n t e r v a l )  Data. This d a t a  
u s u a l l y  c o n s i s t s  of an i n t e g e r  o r  decimal value 
on a scale with prescr ibed  upper and lower 
values. The p a r t i c u l a r  number, however, i s  
usua l ly  a r e s u l t  of  a subjec t ive  judgement 
regarding t h e  value of one answer r e l a t i v e  t o  
another .  Consequently, there  may be some doubt 
regarding t h e  claim of i n t e r v a l  l e v e l  measurement 
- it may only be ord ina l .  Where a number of such 
marks are added toge ther  then t h e  claim of 
i n t e r v a l  l e v e l  measurement may be j u s t i f i a b l e .  

I n  p r a c t i c e  it is  more convenient t o  use i n t e g e r  
values and move t o  a l a r g e r  s c a l e  where g r e a t e r  
reso lu t ion  is required.  
avoid some of t h e  t ransduct ion e r r o r s  assoc ia ted  
with f r a c t i o n s  and decimals. 

This  p r a c t i c e  w i l l  

3.1.2 Alphabetic (Ordinal)  Data. Ordinal 
measurement may employ numeric or  a lphabet ic  
values ,  with p lusses  and minusses superimposed 
where g r e a t e r  r e s o l u t i o n  is required.  The 
a lphabet ic  form is probably t h e  most common a t  
the  i n i t i a l  t ransduct ion  s t a g e .  However, mark 
amalgamation may involve t h e  a l l o c a t i o n  of a 
numeric value t o  an a lphabet ic  score a s  follows: 

A+ 
A 
A- 
B+ 
B 
B- 
C+ 
C 
C- 
D 
F 

4.3 
4.0 
3.7 
3.3 
3.0 
2.7 
2.3 
2.0 
1.7 
1.0 
0.0 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

These scales a r e  employed i n  t h e  se t  o f  
programs descr ibed i n  t h i s  paper. However, it 
is  a simple matter t o  change t h e  values  e i t h e r  
i n  a d a t a  s ta tement  o r  adapt  t h e  program t o  do 
t h i s  i n t e r a c t i v e l y .  

3.1.3 Categorical  (Nominal) Data. 
Typica l ly  t h i s  d a t a  arises from mult iple  choice 
o r  recogni t ion formats  i n  which a def ined range 
of poss ib le  answers is given t o  t h e  s tudent  t o  
choose from. 
o r  t h e  one c o r r e c t  and t h r e e  d i s t r a c t o r  forms. 

The c a t e g o r i c a l  response technique can be 

Common p r a c t i c e s  employ True/False 

adapted t o  a g r e a t  v a r i e t y  of forms: 

a )  Graded response values: I n  t h i s  form 
an i n t e r v a l  o r  o r d i n a l  s c a l e  value can 
be ascr ibed  t o  each response. 
avoids some of t h e  problems t h a t  may be 
caused by ambigui t ies  o r  by poorly 
worded d i s t r a c t o r s .  Furthermore, it 
allows f o r  t h e  incorpora t ion  of a 
not ion of p a r t i a l  c r e d i t  where t h e  
d i f f e r e n t  choices  t h a t  a r e  presented 
r e su l t  from more o r  less s e r i o u s  
mistakes made i n  t h e  c a l c u l a t i o n s  
necessary t o  a r r i v e  a t  t h e  c o r r e c t  
answer. 

This  

b )  Long questions: Typical ly  mul t ip le  
choice i t e m s  a i m  t o  test t h e  
understanding of a p a r t i c u l a r  
well-defined concept. Usually t h i s  
takes  a very s h o r t  per iod of time. 
However, mult iple  choice items can 
involve lengthy ca lcu la t ions .  
Al te rna t ive ly  a sequence of mult iple  
choice quest ions can be introduced a t  
var ious s t a g e s  of a problem o r  a l a r g e r  
v a r i e t y  (e.g. 1 0 )  of poss ib le  answers 
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can be presented,  each one r e f l e c t i n g  a 
d i f f e r e n t  e r r o r  o r  combination of e r r o r s  
i n  the  ca lcu la t ions .  

These methods coupled with t h e  
graded response approach discussed 
e a r l i e r  g r e a t l y  extend t h e  v e r s a t i l i t y  
of mult iple  choice methods t o  dea l  with 
complex problems. 

Ordinal o r  I n t e r v a l  conversion of 
complex problems: S tudents '  answers t o  
t r a d i t i o n a l  problems, involving 
ca lcu la t ions-  and i n t e r p r e t a t i o n ,  can be 
'categorized '  on var ious scales. That 
is, the  set  of poss ib le  ord ina l  o r  
i n t e r v a l  ( i n t e g e r )  marks  f o r  a 
p a r t i c u l a r  quest ion can be prescr ibed.  
Depending on t h e  r e s o l u t i o n  requi red ,  
t h e  s c a l e s  of 0 t o  4 or  0 t o  10 w i l l  
probably cover most ind iv idua l  
components o r  quest ions.  I n  t h i s  case 
t h e  s t u d e n t ' s  response can be assigned 
t o  a p a r t i c u l a r  'category '  which has a 
prescr ibed 'value ' .  The advantage of 
t h i s  approach l i es  i n  t h e  f a c i l i t y  f o r  
analyzing t h e  responses of the  c l a s s  a s  
a whole by the  method descr ibed i n  4.1. 

3.2 Standard iza t ion  

The process  of s tandard iza t ion  i n  t h e  
s ta t i s t ica l  sense simply involves  t h e  fol lowing 
l i n e a r  t ransformation t o  a se t  of marks: 

Xf = (Xi - X)/S 

where Xf is the  s tandardized mark f o r  t h e  i t h  

X .  is the  raw mark 
xiis the  mean of the  set of marks 
S i s  the  s tandard devia t ion  of the  set  of 

s tudent  

marks. 

The r e s u l t i n g  set  of s tandardized marks w i l l  
have a mean value of zero and a s tandard 
devia t ion  of  one. Each ind iv idua l  mark w i l l  have 
t h e  same r e l a t i v e  value when compared with t h e  
o ther  marks as it had i n  t h e  o r i g i n a l  r a w  mark 
list. The same n a t u r a l  breaks w i l l  occur and t h e  
d i s t r i b u t i o n  w i l l  have t h e  same shape (Hastings & 
Peacock, 1975). A s i n g l e  very low mark w i l l  be 
o f f s e t  by a s l i g h t  s h i f t  i n  t h e  p o s i t i v e  
d i r e c t i o n  by t h e  higher  marks. 

The purpose of s tandard iza t ion  is t o  br ing  
sets of marks, with d i f f e r e n t  l o c a t i o n  and scale 
c h a r a c t e r i s t i c s ,  t o  a common form. This is 
p a r t i c u l a r l y  important i n  comparing an 
i n d i v i d u a l ' s  performance p r o f i l e  on a series of 
t e s t s  and i n  removing t h e  empir ical  weighting 
(s tandard devia t ion)  e f f e c t s  which may d i s t o r t  
the  des i red ,  prescr ibed weightings of components. 
A second use of s tandard iza t ion  is  t h a t  such mark 
d i s t r i b u t i o n  forms s implify the  a n a l y s i s  of 
assoc ia t ion  between marks from separa te  ques t ions  
using a c o r r e l a t i o n  matrix. 

3.3  Component Weighting 

The u l t imate  o b j e c t i v e  of most grading 
systems is  t h e  production of a f i n a l  mark list 
which i s  used f o r  a dec is ion  regarding t h e  f i n a l  
grade f o r  t h e  course. This  f i n a l  mark w i l l  be 
t h e  weighted sum of t h e  (m) ind iv idua l  
components: 

m 
Yi = c W i j X l j  

j=1 

where Yi is t h e  t o t a l  mark f o r  the  i t h  s tudent  
X: 

W . .  i s  t h e  weight ascr ibed  t o  t h e  j t h  

Usually W i .  = W . .  , i.e. t h e  same weight w i l l  be 
given t o  a21 s t u d e n t s  f o r  each component. 

is  t h e  s tandardized mark obtained by 
t h e  i t h  s tudent  on the  j t h  component 

lJ component f o r  t h e  i t h  s tudent .  

I n  p r a c t i c e  it w i l l  be appropr ia te  t o  
s tandardize t h e  f i n a l  mark l ist  a s  follows: 

Yf = (Yi - Y)/sy 

where-Y: i s  t h e  s tandardized f i n a l  mark 

i Y is t h e  mean of t h e  Y 
Sy i s  t h e  s tandard devia t ion  of t h e  Yi 

This f i n a l  s tandardized mark list may tend 
towards normality e s p e c i a l l y  f o r  l a r g e  c l a s s e s  
and l a r g e  numbers of assessment components. 
However, i n  p r a c t i c e  t h e  f i n a l  mark list w i l l  
contain n a t u r a l  breaks and a c e r t a i n  degree of 
asymmetry. 
a l l o c a t i o n  can be made a s  follows: 

The process  of f i n a l  grade 

Standardized 
Mark 

Lower L i m i t  Grade 

- m  

- 2  
- 1  

0 
+ I  

These coarse  guide l ines  may be modified by 
moving t h e  cu tof f  p o i n t s  t o  coincide with t h e  
n a t u r a l  breaks i n  t h e  s tandardized mark list. 

3.4 Histograms 

Where cu tof f  p o i n t s  are t o  be based on 
n a t u r a l  breaks then it is appropr ia te  t o  i n s p e c t  
histograms of t h e  s tandardized mark 
d i s t r i b u t i o n s .  Inspect ion of the  ind iv idua l  
component histograms can give an i n d i c a t i o n  of 
t h e i r  general  c h a r a c t e r i s t i c s .  Where a l a r g e  
degree of p o s i t i v e  skewness occurs it would 
appear t h a t  only a small por t ion  of t h e  class 
gave very good answers. Where t h e r e  is a l a r g e  
amount of negat ive skewness then c l e a r l y  a small 
group of s t u d e n t s  have been l e f t  behind on t h a t  
component. 
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3.5 P r o f i l e s  

A f i n a l  grade may be assigned d i r e c t l y  from 
the  s tandardized,  weighted sum of t h e  component 
grades. However, it is of ten  i n s t r u c t i v e  t o  
inspec t  a p r o f i l e  of t h e  s tudents '  performance 
over a l l  t h e  components i n  t h e  course. For 
example, where one missed o r  f a i l e d  a t e s t  i n  an 
otherwise good set  of marks is s u f f i c i e n t  t o  
br ing t h e  f i n a l  mark below a cu tof f  po in t ,  then 
it may be appropr ia te  t o  put  more weight on t h e  
p r o f i l e .  Conversely, where an accumulated set  of 
poor component marks i s  j u s t  s u f f i c i e n t  t o  put  a 
s tudent  above a cu tof f  po in t  with perhaps t h e  
help of a good grade on a j o i n t  assignment, then 
it may be appropr ia te  t o  reduce t h e  f i n a l  grade. 

An e s s e n t i a l  p r e r e q u i s i t e  of r e l i a b l e  
i n t e r p r e t a t i o n  of p r o f i l e s  is t h a t  t h e  ind iv idua l  
components must have t h e  same d i s t r i b u t i o n  
c h a r a c t e r i s t i c s .  It is almost impossible t o  
r e l i a b l y  i n t e r p r e t  a se t  of raw mark p r o f i l e s  
where each component mark set has a d i f f e r e n t  
mean and s tandard deviat ion.  The matrix of 
s tandardized marks provides  the  appropr ia te  base 
f o r  p r o f i l e  decis ions.  However, two o ther  
matrices a r e  presented which make i n t e r p r e t a t i o n  
easier. F i r s t  t h e  s tandardized marks are 
converted t o  an a lphabet ic  s c a l e  with e x t r a  
reso lu t ion  of fe red  by "+" and "-" t o  he lp  i n  t h e  
subjec t ive  process  of p r o f i l i n g .  A second 
p r o f i l i n g  d isp lay  conta ins  t h e  rank order  of 
s tudents  f o r  each of t h e  components. This  
ranking al lows f o r  ties but  i s  based on t h e  
s tandardized mark list which is rounded t o  one 
place of decimals. Consequently, t h e  
d i f f e r e n t i a t i o n  between ad jacent  s tudents  is  not  
s o  f i n e  t h a t  the  ranks exaggerate c lose  and 
perhaps non-signif icant  d i f fe rences .  

4. ANSWER ANALYSIS 

The c o l l e c t i v e  responses from s tudents  
provide valuable information t o  t h e  professor  
regarding t h e  e f f e c t i v e n e s s  of h i s  teaching and 
the  appropriateness  of h i s  assessment methods. 
In  order  t o  provide t h i s  information i n  a u s e f u l  
form two analyses  are presented. The first d e a l s  
with t h e  d iscr imina t ing  c h a r a c t e r i s t i c s  of 
d i f f e r e n t  c a t e g o r i c a l  a l t e r n a t i v e s  and t h e  second 
with t h e  l e v e l  of assoc ia t ion  between t h e  
separa te  components. 

4.1 Categorical  Response Analysis 

This program t a b u l a t e s  t h e  number of 
s t u d e n t s  who gave each response i n  a mult ip le  
choice o r  c a t e g o r i c a l  quest ion.  
major i ty  of s tudents  g ive  a response t h a t  is  
wrong o r  has  a lower value than t h e  c o r r e c t  o r  
b e s t  answer then t h e r e  is the  impl ica t ion  t h a t  
t h e  mater ia l  has n o t  been w e l l  learned ( o r  
taught ) .  

Where t h e  

A second p a r t  of t h i s  c a t e g o r i c a l  response 
a n a l y s i s  involves  the  breaking up of t h e  class 
i n t o  d i f f e r e n t  groups, based on t h e  o v e r a l l  mark. 
Any number of groups can be considered,  however, 

i n  p r a c t i c e  t h e  upper and lower halves  are 
s u f f i c i e n t .  The displayed matrix then contains  
the  numbers of s tudents  who gave a p a r t i c u l a r  
response (category)  according t o  which group 
they belonged based on o v e r a l l  performance. 
Again a q u a l i t a t i v e  i n t e r p r e t a t i o n  of t h i s  a r r a y  
can provide more d i r e c t  i n s i g h t  than more 
s o p h i s t i c a t e d  s ta t i s t ica l  techniques, such a s  
contingency t a b l e  a n a l y s i s  o r  discr iminant  
ana lys i s .  For example, i f  f i v e  out  of a class 
of twenty gave a wrong response and a l l  those 
f i v e  ended up i n  t h e  lower h a l f ,  then it could 
be deduced t h a t  t h a t  answer/category was a good 
d iscr imina tor .  On t h e  o t h e r  hand i f  t h e  f i v e  
who gave t h e  'wrong' answer a l l  ended up i n  the  
top ha l f  of t h e  c l a s s ,  then t h e  teacher  would 
perhaps wish t o  search f o r  some ambiguity i n  t h e  
quest ion t h a t  t h e  more percept ive  s tudents  
detected.  This  q u a l i t a t i v e  a n a l y s i s  should be 
conducted with caut ion and pro tec ted  by more 
s o p h i s t i c a t e d  s ta t i s t ica l  tests i f  des i red .  

4.2 Associat ion Between Quest ions 

The Pearson Product Moment Corre la t ion  
Coeff ic ien t  is ca lcu la ted  f o r  a l l  p a i r s  of 
ques t ions  and f o r  a l l  ques t ions  with t h e  o v e r a l l  
mark. It should be noted t h a t  these  
c a l c u l a t i o n s  are s impl i f ied  by the  fact  t h a t  the  
input  da ta  matrix conta ins  s tandardized values. 
The r e s u l t i n g  matrix of c o r r e l a t i o n  c o e f f i c i e n t s  
must be considered i n  l i g h t  of the  f a c t  t h a t  no 
sample s i z e ,  normality o r  s ign i f icance  t es t  
information is given. However the  c o r r e l a t i o n  
c o e f f i c i e n t s  do g ive  an i n d i c a t i o n  of t h e  
assoc ia t ion  between components. For example, if 
a very high c o r r e l a t i o n  e x i s t s  between two 
components then it is poss ib le  t h a t  one of them 
is  redundant ( i .e .  it measures the  same 
underlying c h a r a c t e r i s t i c  of t h e  s tudents ) .  If 
a p a i r  of components a r e  nega t ive ly  c o r r e l a t e d  
(e.g. a test and a p r o j e c t )  then these  two 
components may t r u l y  reflect d i f f e r e n t  and 
mutually exc lus ive  c h a r a c t e r i s t i c s  of s tudents .  
Low absolu te  c o r r e l a t i o n  values  w i l l  suggest  
s ta t i s t ica l  independence of t h e  components. If 
t h e  f i n a l  mark is  based on t h e  raw r a t h e r  than 
t h e  s tandardized d a t a  then a high c o r r e l a t i o n  of 
one component with t h e  o v e r a l l  mark w i l l  
i n d i c a t e  t h a t  t h a t  component has  a high 
empir ical  weighting. 

A s  with t h e  item discr imina t ion  i s s u e  
discussed i n  t h e  previous s e c t i o n ,  a balance 
must be sought between s t a t i s t i c a l  
s o p h i s t i c a t i o n  and educat ional  s ign i f icance .  
Professors  do n o t  want t o  be faced with a t h i c k  
computer p r i n t o u t  with many der ived s ta t i s t ics  
and tests t o  i n t e r p r e t  t h e  grades from a course 
t h a t  they have been teaching f o r  many years. 
However, some i n d i c a t i o n  of t h e  s ta t i s t ica l  
na ture  of t h e i r  grades might prompt t h e  
professor  t o  i n v e s t i g a t e  i n  more d e t a i l  h i s  
assessment methods. 
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5. coNcLusIoNs 

The answer t o  the s tudent ' s  predominant 
question: "What grade am I going t o  get?", given 
a norm based mark amalgamation system, i s  not a s  
straightforward as i n  a c r i t e r ion  based system. 
However, the system described i n  t h i s  paper does 
produce a f i n a l  mark t h a t  accurately r e f l e c t s  a 
s tuden t ' s  r e l a t i v e  a b i l i t y  and which avoids the 
conceptual and p rac t i ca l  problems of s impl i s t i c  
c r i t e r ion  systems. Furthermore, the  
computational processes and the repor t s  t h a t  a r e  
generated provide the  professor with an 
appropriate bas i s  f o r  h i s  f i n a l  grade judgement. 
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