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1. Background 

The teaching of statistics in the secondary schools of Hong Kong dates back to 
the late sixties when statistics was first included in the secondary school mathematics 
curriculum. Since then, statistics.has formed only a small portion of the mat$ematics 
syllabus and one regarded by many teachers and students as relatively unimportant. In an 
appraisal of statistics teaching in Hong Kong secondary schools, Cheung, Lam, Siu and 
Wong (1986) reported the following weaknesses in the local statistics education: 

(i) The subject matter is not relevant to students. 
(ii) The subject maner is not taught in a lively manner. 
(iii) There is a wrong emphasis on techniques rather than concepts. 
(iv) The non-mathematical aspect of the subject is ignored. 

Among the recommendations for overcoming these weaknesses, one suggestion 
was to encourage students to participate more in statistical projects. The educational 
value of projects is well recognised by statistics teachers; see, for example, Dolan 
(1979), Schoeman and Steyn (1979). However, in a survey of Hong Kong secondary 
school statistics teachers conducted in 1986, it was found, disappointingly, that 77.4% 
had never given any statistical project to students. 

To remedy this unsatisfactory situation, the Hong Kong Statistical Society 
launched Hong Kong's first Statistical Project Competition for Secondary School 
Students in the fall of 1986. Since then the competition has been repeated annually and 
the fourth competition was concluded on April 29, 1990. The first competition was 
targetted at students in Form 3-Form 5 (aged 14-16) only. From the second competition 
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on, all students from Form 3-Form 7 (aged 14-18) were included. Those in Forms 3,4 
and 5 competed in the Junior Section, and those in Forms 6 and 7 competed in the 
Senior Section. 

2. Aims and format of the competition 

The competition was organised with the aims of encouraging students to 
understand the community in a scientific manner through the use of statistical methods 
and information, promoting students' interest in statistical methods, and providing an 
opportunity for students to apply their statistical knowledge to real situations. 

In the competition, students are requested to submit a project in the form of a 
report either in English or Chinese. The topic of study should be on some aspect of 
Hong Kong society like the Hong Kong economy, population, education, housing, 
industry, and so on. Topics should not be too broad, so that in-depth studies can be 
made. Specifically, students are asked to identify a theme of study, to select data set@) 
relevant to the study, to present, analyse and interpret the data obtained, and to prepare a 
report. 

In the third step above, students are asked to present the relevant data, using 
summary statistics or graphical techniques where appropriate, and to analyse the data to 
dig out the facts and information behind the figures. Discussions and arguments should 
be based mainly on the data presented. 

The students are informed of the following criteria for adjudication: 

(i) 
(9 
(iii) 
(iv) 
(v) 
(vi) 
(vii> 
(viii) 

relevance of data presented to the theme of study; 
proper presentation of data; 
proper analysis and interpretation of data; 
full exploitation of data; 
appropriate and correct use of statistical methods; 
accuracy in handling data; 
sound and logical arguments; 
proper use of graphs and tables to illustrate findings; 
fluency, clarity, conciseness and orderliness in reporting. 
The report should be neat and tidy. Special credit will be given to ingenuity 
shown in the project. 

In the first three competitions, students were not allowed to use their own data, 
which had to come from Government publications. There are arguments for and against 
this particular regulation. Among its advantages are that it saves students time in 
collecting their own data. As examination pressure is high in Hong Kong, teachers may 
not like their students spending too much time collecting data. Also, if students were in 
the streets collecting data, their safety may be a concern to parents, teachers, and school 
principals. Also, data are more reliable if they come from Government sources, and it is 
easier to check the sources and verify whether they are quoted correctly. Finally, there is 
educational value for the students in knowing what kind of Government statistics are 
available for the understanding of Hong Kong society. 
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Among the disadvantages are that students will not have the first-hand experience 
of collecting data themselves. Experiences like interviewing a classmate or a household 
may be beneficial to the growing up of a student. When students collect their own data, 
they have to do the compilation as well. Statistics from Government publications are 
already compiled and are too ready-to-use. Finally, the possible topics are too restricted. 
Students cannot study their more immediate surroundings like their classmates, their 
schoolmates, their local communities, etc. 

In the last competition, the restriction of using only data from Government 
publications was lifted for the Senior Section. In a number of projects in this section, 
students did go ahead with their own data collection and reaction from students was quite 
favourable. Several participating teams referred to their experience in collecting data as 
"beneficial" and "unforgettable". 

The format of the latest competition differed from the previous three in another 
aspect. Teams in both sections were shortlisted for an interview. In the interview, 
students were asked to present verbally their work in the project, and answer questions 
raised by the adjudicators. In the previous competitions, adjudicators did not know how 
much of the students' ideas and work came from books or from their teachers. With an 
interview, adjudicators can tell how much effort the students have put in and how much 
they really understand the material. 

From the second competition onward, a briefing session was held for all 
potential participants. In the briefing session, rules and regulations about the 
competition were explained, previous entries in the competition were exhibited, and 
questions from students and teachers were entertained. A short lecture on mistakes 
commonly found in statistical projects was given. This session should raise the standard 
of students' entries to the competition by forestalling some common mistakes. 

3. Participants of the competition 

Students can join the competition as individuals or as a team consisting of up to 
four members. In the most recent round, there was no restriction on the team size for 
the Senior Section. However, very few teams consisted of a single member or more 
than four members. Most teams consisted of three to four members. Table 1 , 
summarises the numbers of participating teams in both sections in the past four years. 

TABLE 1 
Number of participating teams by section, 1986187-1989190 

Junior Section 4 0 42 50 6 2 
Senior Section -- 24 32 2 9 

Total 4 0 66 8 2 9 1 
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There are over 400 schools in Hong Kong. Less than 10% of the schools 
participated in the competition each year. Such response is not totally satisfactory. But 
taking into consideration that Hong Kong schools are very examination conscious and 
that each year there are more than a hundred competitions around soliciting participants 
from the schools, such numbers are not too disappointing. Also, although we received 
less than 300 projects in these four years, the actual number of projects done in response 
to the competition was probably much greater. Some schools screened their students' 
work first before sending the good ones in. An encouraging sign is the increasing trend 
in the number of entries throughout the past four years. 

4. Evaluation of the competition 

Despite the various types of weakness and imperfection observed from the 
entries, we find the competition has, throughout the past four years, led to undeniable 
achievements. 

First, undertaking a statistical project on a society-related aspect has brought the 
students out of the classroom so that they may have an opportunity of studying a 
problem (problems) in the society in which they live. This achievement is particularly 
valuable as Hong Kong education has been criticised for being too academic and 
examination-oriented, and Hong Kong students for not being sufficiently socially 
conscious. 

Second, Hong Kong students are often accused of relying too much for their 
academic success on rote memory, being generally weaker in applying their academic 
knowledge to real problems. Weaker still is their ability to see various subjects as a 
coherent body of knowledge. Undertaking a statistical project requires the students to 

1 integrate their knowledge of, say, mathematics, statistics, computing studies, 
economics, public affairs, geography, and possibly other apparently unrelated subjects as 1 well, for the study and solution of ra i l i fe  problems. This valuable aspect of education 
is not provided by the normal school curricula. 

Third, problems in projects are usually of the open-ended type. Students used to 
handling textbook problems will, through the projects, learn that, in real life, problems 
do not always have unique answers. They will therefore be required to explore their own 
resources and to develop their best solutions. Again, this a p t  of education is realistic, 
and is most satisfactorily provided through projects. 

Fourth, through supervising the students' projects, listening to the briefing 
sessions, and discussing the projects with adjudicators, teachers are able to identify the 
common mistakes and weaknesses of their students. The projects can then be further 
analysed to summarise and classify common mistakes which will provide vivid 
examples on the use and misuse of statistics under the high school curriculum. The 
Hong Kong Statistical Society is aiming at compiling a booklet on these examples to 
provide teachers with additional teaching material. 

Fifth, the projects themselves (as distinguished from the competition) provide 
extremely useful teaching materials, not only for mathematics and statistics, but for 
many other subjects as well. Thus, the topics of various projects can be used to 
illustrate the usefulness and social relevance of statistics and give good motivation to the 
students. The computer outputs can be used as good and bad examples of computer 
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usage. The collected data and the results of analysis can provide more up-to-date subject 
matter for the study of economics and public affairs than most textbooks can provide. 
The projects, therefore, enrich teaching materials and provide valuable case studies. 

Finally, participation in projects provides the students with an excellent 
opportunity for team work. 

On the other hand, there are some points which can be improved on in future 
competitions. 

First, students need to be convinced that the projects should be problem- 
motivated rather than data-motivated. Discussion with many participants of the recent 
competitions showed clearly that most of them started by holding onto some available 
data sets and then building up a theme of study by analysing and interpreting the data. A 
more realistic approach should be to identify some problemts) of interest first and then 
to secure the required data from diversified sources for the investigation of the 
problemts). We found that not all projects used adequate amounts of data to support 
their arguments. The data-motivated approach, rather than the problem-motivated 
approach, affords an explanation of the students' weakness in this respect. 

Next, as "project" is not a stated teaching strategy of the secondary school 
education in Hong Kong, students normally need guidance from their teachers in 
undertaking their first projects. Unfortunately, not all the participating schools seemed 
to have provided such guidance. Although the Organising Committee of the 
competition realises this, and organises a seminarbriefing session for intending 
participants and their teachers before the commencement of the competitions, such 
seminars, being held only once a year, cannot completely replace the guidance of 
teachers, particularly in matters specifically related to students' personal abilities. We 
hope that teachers will understand that giving guidance to their students does not 
necessarily mean interfering with the students' initiative and originality. In particular, it 
may be helpful to the students if teachers can demonstrate the distinction between 
statistical and non-statistical projects and give examples of properly written conclusions. 

Finally, the proportion of schools participating in the competition has remained 
rather small (less than 10%). We attribute this (justifiably, we believe) to the examin- 
ation pressure which teachers and students alike have to sustain and the apparently 
unimportant position which statistics occupies in the school curriculum. Fortunately, 
with the revision of the curriculum of Forms 6 and 7, a new subject "General 
Mathematics and Statistics" will be introduced in a few years' time, and we hope this 
will give impetus to statistical education in Hong Kong as a whole. 
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Projects and Practical Work in an 
External Examination 


Gordon Knight - Palmerston North, New Zealand 


1. Introduction 


In New Zealand the external examination taken by the majority of students in the 
final year of secondary school is the University Bursaries Examination. As the name 
implies, this influences entry to, and financial support for, tertiary education. 


Since this examination was introduced in 1966 two mathematics papers have 
been offered. For twenty years this offering consisted of a paper in Pure Mathematics 
and one in Applied Mathematics, which included Statistics. Initially the majority of 
students took either the Pure Mathematics paper only or both papers. Towards the 'end 
of the period, however, a very significant number of students were taking the Applied 
Mathematics paper only without the backing of Pure Mathematics. 


This situation, together with a changing perspective on the relationship between 
mathematics and its applications, led in 1986 to a complete revision of the mathematics 
prescriptions for the examination. After considerable discussion with teachers, the 
Universities Entrance Board, the governing body of the examinations, introduced two 
new papers: Mathematics with Calculus and Mathematics with Statistics. This 
arrangement of the material, it was felt, would cater more successfully for the needs of 
students entering different disciplines in tertiary institutions. Both papers were to be 
applications oriented which better reflected the important relationship between theory and 
applications in mathematics and statistics. 


Along with this change it was decided to include, in the Mathematics with 
Statistics paper, a 20%, internally assessed, practical component or project. This 
decision reflected the philosophy of the often quoted section of the Cockcroft Report 
(1982) that mathematics teaching at all levels should include opportunities for 
appropriate practical work, problem solving, the application of mathematics to everyday 
situations and investigational work. The statement, it was felt, applied even more to 
statistics than to mathematics. 







This was an important change for teachers introducing both compulsory "project" 
work and internal assessment. Consequently, the Mathematics Steering Committee of 
the Board decided on a programme to monitor the introduction of the new component and 
provide feedback to teachers. 


At the end of the first year of the new prescription, a comprehensive questionn- 
aire was completed by all teachers and all students involved in the examination, and 
schools were asked to supply three examples of project work taken from the top, the 
middle, and the bottom of their internally assessed mark distribution. 


For the next two years, twenty schools were selected at random and asked to 
supply three examples of project work for moderation, and the effects of the scaling 
procedures used to combine the examination and internally assessed marks were studied. 


It had been intended to survey teachers and students again in the fourth year of 
operation but a rest~ucturing of educational administration in New Zealand, in which the 
Universities Entrance Board ceased to exist, prevented this. Instead, opportunities were 
taken to discuss the project component with teachers at conferences and Mathematics 
Teachers Associations' meetings. 


2. The nature of projects and practical work 


Initially, one of the major concerns of both teachers and students was to find 
suitable topics for projects or practical work. However, it seems that this was more of 
an imagined problem than a real one. Certainly the range of project topics reported even 
at the end of the first year was very impressive. A categorised list of some 200 topics 
from the first year was made and circulated to schools. The topics ranged from fairly 
predictable correlation and survey studies to imaginative topics such as a statistical 
analysis of a Beethoven sonata. 


At least as impressive as the imagination used in choosing topics was the 
enthusiasm and skiIl with which the majority of students tackled this section of their 
work. I had been Chief Examiner for University Bursaries Pure Mathematics some years 
earlier and was immediately shuck by the contrast between the routine, skills-based work 
which students produce in conventional examinations and their approach to project work. 
I had expected really good work from the best students, although I was surprised by the 
sophistication, depth and presentation of some projects. However, I was even more 
impressed with the character of the work of some of the lower achievers. My experience 
of marking the examination work of the lower quartile of candidates in conventional 
examinations was extremely depressing. I felt that the majority of these candidates 
gained very little, if anything, from their year's work. In contrast, many of the projects 
from lower ability students indicated a significant level of involvement and learning. 
The students had usually chosen their own topic, with help from the teacher, and were 
tackling questions to which they wanted to know the answer. 


For example, one particular Maori girl had conducted a survey of attitudes of 
Maori people to a local Maori radio station. She had prepared a questionnaire, chosen a 
(more or less) random sample, analysed and presented her results carefully and drawn 
conclusions concerning the amount and kind of music played, the use of Maori language 
etc. The report was sent to the radio station who interviewed the girl on air about her 
work. I am not suggesting that the project was brilliant statistically, far from it. Every 
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aspect from questionnaire design to the presentation of results could have been better. 
However, as an educational experience for the student and as a piece of work in its own 
right it contrasted markedly with her written examination performance for which she had 
a raw mark of less than 10%. 


3. Moderation and scaling procedures 


One of the understandable concerns of teachers with the introduction of an 
internally assessed component was that the assessment should be consistent between 
schools and. Perhaps surprisingly, this was more of a concern for teachers than for the 
examining body who were, it seemed, happy to trust teachers to take responsibility for 
this 20% component. However, a moderation and scaling procedure was devised which, 
although not without its difficulties and critics, seems to work reasonably well. 


The moderation process involved selecting 20 schools at random from the 300 or 
so schools entering candidates. At the end of the year these schools were asked to send 
in three samples of project work for moderation. The intention was not to change the 
marks awarded by the schools for these projects bur 


(i) to provide an incentive for teachers to give the project section of the prescription 
the attention intended; 


(ii) to provide feedback to schools on how their projects and marking compared with 
other schools in the sample; 


(iii) to provide information to the examining body for its monitoring programme. 


Discussions with teachers indicate that the procedure relieves most of their 
concerns about other teachers abusing the system. In the first year of moderation, two 
schools out of twenty it was felt, merited some constructive criticism of the nature of 
the work submitted. The following year all of the schools were judged to be producing 
work which was in the spirit of the prescription and was appropriately assessed. 


Scaling of marks is a significant, and controversial, feature of public 
examinations in New Zealand. It is defended on the grounds of inter-subject 
comparability and the need to combine marks from different subjects in determining 
awards. With regard to the Mathematics with Statistics examination the 80% 
examination mark had to be combined with the 20% practical, internally assessed 
component The procedure used, which was consistent with the Board's policy of only 
combining marks with similar distributions, was as follows. For schools with three or 
more candidates the mean and standard deviation of the school-based marks were scaled 
to the mean and standard deviation of the raw scores of the school's candidates on the 
examination. The effect of this was to preserve the nature of the school mark 
distribution but it ensured that there was a correlation between the ability level of the 
class as a whole, as measured by the examination, and the school-based mark.- 


There are many arguments against the procedure. It is clearly unsatisfactory for 
schools with a small number of candidates, of which there are a significant number in 
New Zealand. It also makes the assumption that the examination marks are a "true" 
measure of performance and that project marks should be scaled to fit these. One could 
argue that in statistics the project marks are the more valid assessment and that, if 
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anything, the examination marks should be scaled to fit these. 
A study of the effects of these scaling procedures on the school-based marks in 


the second and third year of their application showed that: 


(i) On average school-based mean marks were scaled down by 1.3 marks out of 20. 
This indicated that, in general, teachers had a higher opinion of the project work 
of their students than the examiners had of the students' examination work. My 
experience in moderating would support the teachers' opinion. 


(ii) 87% of the school-based mean marks were scaled within the range +1 to -3 out 
of 20. This seemed to reflect the reasonably uniform way in which the 
school-based component was being assessed and again this view is supported by 
the modemtion experience. 


(ii) The mark distribution of a significant number of schools whose scaling was 
outside the range +1 to -3 did not meet the guidelines for marking suggested in 
the prescription. These were that it would be expected that at least two thirds of 
the candidates would gain marks in the range 8 to 15 out of 20. 


These results seemed to indicate that although there were, and continue to be, 
significant misgivings about the scaling procedures used, their effect on the majority of 
school marks was not great. They also seemed to be dealing, in a reasonably appropriate 
way, with the marks from some schools whose candidates might have been unfairly 
advantaged or disadvantaged if the procedures had not been used. 


4. Teachers' and students' views of project work 


At the end of the first year in which project work was introduced all teachers and I 
students were asked to complete a questionnaire on their experiences. The teacher 1 
questions related to organisation, the time taken in planning, preparation and 
assessment, class time allocated, student reactions and their feelings about the 20% 
weighting of the project. They were also asked for general comments and for lists of I 


textbooks and resources used. The students were asked for the time taken in, and out, of 
class and for their general reaction to the project work. 


As might be expected in the first year of operations, both teachers and students 
were feeling their way with project work and there was a wide variation in the amount of 
time which they devoted to it. In particular, the out of class time spent by students had 
a median of 20 hours but a significant number of students reported spending over 100 
hours on their project. Similarly, the teacher planning and preparation time had a 
median of nine hours but again some teachers reported spending more than 100 hours on 
this aspect. 


Teachers were asked to rate the motivation and initiative and the performance of 
their students in relation to project work. The results in Table 1 support the opinion 
expressed earlier that students had responded positively to the challenges of project work. 


The students were asked if they found the project work more or less enjoyable, 
more or less valuable and easier or harder than the rest of the course work. The results 
in Table 2 also confirm the positive reaction of students. 
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TABLE 1 
Percentage ratings by teachers of student motivation, initiative and 


performance on project work 


Very Good Good Average Poor Very Poor 


Motivation and Initiative 19 3 4 29  16 2 
Performance 14  35 37 11 3 


TABLE 2 
Student comparisons of project work and the rest of the course work 


The project work was: 


more enjoyable 56% more valuable 3 1% harder 33% 
less enjoyable 14% less valuable 27% easier 24% 
about the same 30% about the same 42% about the same 43% 


It is a pity that the demise of the examining body prevented a similar follow-up 
study after teachers had become more familiar with project work. However one might 
expect that with this familiarity the standard of work and the attitudes of both teachers 
and students would improve rather than deteriorate. Informal discussions with both 


1 teachers and students and the moderation experience indicate that this is the case. 


The data collected as part of the monitoring procedures in the introduction of the 
project component into the examination indicate, quite clearly, that both teachers and 
students reacted positively to the change. 


The real test, however, of the value of the introduction of the project component 
is not to be found in the quality of the projects produced, nor in the motivation of 
teachers and students. It might, after all, be possible to motivate students to achieve 
very highly in some activity which had nothing at all to do with statistics. The really 
important question, it seems, is: 'How has the introduction of the project component 
influenced the teaching and learning of statistics in schools?' 


This question has been put to a number of groups of teachers in discussion 
situations over the last couple of years. Almost without exception they have responded 
by saying that the introduction of the compulsory project has been a very strong 
influence on the way they teach all of the course. They are constantly thinking, while 
teaching statistical techniques, how these might fit into student projects. This, more 
than anything else, justifies the introduction of project work into the examination. 







Projects and Practical Work in 
GCSE Statistics 


David Green - Leicatershire, England 


1. GCSE Statistics 


In 1988 the GCSE examination was introduced in England and Wales to replace 
the dual system of examinations taken at age 16 years, GCE (for the most able) and 
CSE (for the majority). Certificates are awarded in individual subjects. Most school 
pupils take fiom six to ten subjects, nearly always including Mathematics and English. 
One of the many subjects on offer is Statistics which entails both written examination 
and course work. GCSE Statistics is normally taken as a two-year course (age 14-16) 
although some candidates take it the year after sitting their main GCSE examinations, as 
a one-year course (age 16-17). It is very much a minority subject (perhaps taken by 1% 
of all school candidates). 


Currently there are five separate examination boards for England and Wales 
providing five different syllabuses. However, in 1992 all five will combine to provide a 
single syllabus, to be first examined in 1994. A working party of the Joint Rationalis- 
ation Group for the GCSE Boards is currently devising the new syllabus. Final 
agreement has not yet been reached although much progress has been made. 


The philosophy pervading GCSE Statistics is typified in one board's Notes for 
the Guidance of Teachers for the 1991 examination: 


"Statistics is essentially a practical subject ... A basic principle of 
statistical work is getting information from an appropriately drawn sample 
and inferring results ... It follows that no course in statistics will convey 
the essence of the subject if it does not include practical work ... It is 
hoped that the bulk of the teaching of this GCSE course will be based on 
practical work." (MEG, 1989) 


Other boards express similar sentiments. It is very clear that for all boards the 
whole GCSE Statistics course, and not just the project work, is seen to be practically 
orientated. It is important that the coursework shares the same ethos as the rest of the 
course, otherwise it tends to be treated as a peripheral aspect and undervalued. 
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2. Coursework requirements 


The coursework component forms a significant part of every board's syllabus, 
from 25% to 40% of the total assessment. The amount of time to be devoted to the 
coursework is in proportion to its weighting. Generally the boards are non-committal 
about the volume of work expected, but one suggests that "written reports on the 
projects taken together should be in the order of 2500 to 5000 words in length"; another 
states that a minor project "should take about 6 hours to complete" and have about 12 
A4 sides of report, with a major project having twice these figures. These times seem 
gross underestimates. Boards differ also in either weighting all projects equally or, more 
commonly, differentiating between major and minor projects. The minimum number of 
pieces of work required varies from board to board, ranging from one to three. The 
maximum number varies from three to five although one board sets no upper limit. 


Requiring only one project may make the life of the teacher rather easier but it is 
not so helpful educationally for the pupil, for several reasons: a single project limits the 
range of statistical topics which can be covered; pupils are "putting all their eggs in one 
basket"; pupils cannot readily learn from their mistakes and improve in a subsequent 
project; pupils may find it difficult to maintain interest and momentum. 


On the other hand pupils are under great pressure with many calls on their time, 
as are their teachers. The open-endedness of one board and the "up to 5 projects" of 
another may make too great a demand on pupils. Similarly the requirement of 3 or 4 


1 projects of equal status can be very burdensome as pupils feel that every piece must be a 
major project. Perhaps the ideal solution is to give a choice between "one major and 
two minor projects" and "two major projects". 


Coursework common to two curriculum areas could be most helpful even if the 
time saved were rather small. Group work raises great problems for assessment and 
seems an unlikely way forward except for a few particularly successFul schools. Boards 
vary in their enthusiasm for it. 


3. Suggestions and actual projects 


Some suggestions for projects supplied by a board (MEG, 1989) are: 


(i) Correlation: (a) Age and weight; (b) Attendance at a football club and team 


(ii) Comparisons: (a) Do oranges from one shop weigh more than those from 
another shop even though they cost the same? (b) Prices of toothpaste. 


(a) Weather; (b) Population trends relating to your town, district 


(iv) Find, using a questionnaire, the views of your school on reading or entertainment 


(v) Obtain and analyse data related to reaction times (perhaps using a computer). 
(vi) Select three different kinds of statistical presentation from published Government 


statistics. Discuss their merits and suggest other ways in which the data might 
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(vii) Open a telephone directory at random and count how many numbers end in 
1,2,3,4,5,6,7,8,9,0 and discuss your results. 


(viii) A species of beetle reproduces as follows: 30% of females die without female 
offspring; 40% of females have one female offspring; 30% of females have two 
female offspring. Simulate the female descendants of 10 females up to the fifth 
generation and comment. Try varying the proportions. 


Some suggestions from another board (NEA, 1989) are: 


(i) conducting a school census; 
(ii) conducting an opinion poll; 
(iii) comparing urban and rural life patterns by studying two data files for the 1861 


survey; 
(iv) designing a Fruit Machine to conform to the Lotteries Act; 
(v) running a weather station. 


Unfortunately, schools tend to take board's suggestions for projects quite literally 
and impose these on pupils and then rather dull projects are often produced. (For ideas 
for projects and practical work see the list of references.) 


The list 6f projects below, which were all submitted to one board in the past two 
years, to some extent contrast with the "official" suggestions given above: 


How old are cars when they are scrapped? 
How does petrol consumption of a car vary? 
Who uses which forms of transport and why? 
How can the operation of traffic lights be simulated? 
How do newspaper advertisements vary with paper and season? 
What determines the price of a secondhand car? 
How does memory vary with age? 
How does tiredness affect performance (on a computer game)? 
Does factory output vary with the weather? 
Basketball scoring ability and height. 
School absences 
Baked Beans. 


4. What makes a good project? 


If we take an apparently banal topic - such as Baked Beans - must we expect a 
banal project? The answer is NO! It is surprising how much good statistical work can 
be done. For example: 


(i) The relationship between brands, sizes and prices. 
(ii) Why do people buy particular brands? 
(iii) Can people tell the difference between brands? 
(iv) Do people think they can distinguish brands by taste? 
(v) Are sales and opinion affected by advertising? 
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(vi) How much do people eat? Are there variations with age, sex, etc? 
(vii) Are there variations in sales from country to country? 
(viii) How, when, and where are baked beans eaten? 
(ix) What do people know about the nutritional value of baked beans? 


One innovative project submitted in 1990 sought to investigate whether tiredness 
affects driving skill. It was prompted by the candidate reading about the dangers of 
motorway driving when tired. He wanted to see if an alarm could be used to prevent a 
driver falling asleep by monitoring heart rate, his hypothesis being that heart rate would 
decline as tiredness increased. The candidate recognised that he could not possibly 
investigate these matters directly. Rather than look to official statistics he chose instead 
to simulate the situation. This he did by inviting four friends round one night to play a 
computer game. Starting at 6.00pm, he kept them at it all night, each having a 
computer. Once a game was "over" the score obtained was noted, the player's heart rate 
taken, and then a fresh game started. Finally, he noted when the player "fell asleep at 
the wheel"! Results for one of the two girls who participated are shown in Table 1. 


TABLE 1 
Data from subject playing a computer game continuously 


Finish Time Heart Rate Scare Survival Time (min) 


101 518 23 
9 8 5 16 23  
9 7  508 2 2  
9 7 5 05 2 2  
96  489 2 0 


..... . . . . . . . . . 
8 4 3 20  12.21am 11 
8 4 335 12  
8 2  26 1 -1 0 
8 1 ,312 1.1 
7 9 2 4  1 9 
77  180 7 
7 6 101 4 
75  47  2 
7 4 19 ' 1 


"At 1.17am subject 4 fell asleep for lh  20min disqualifying her from any 
further action." 


Excerpts from the draft report of one chief moderator for 1990 provide some clues 
to what should make a good project: 


- ,  
J 


(i) Candidates must be engaged in the topics chosen. 
(E) ' Candidates should choose their own projects. 
(iii) Candidates should know what questions the data will answer.' (This is not the 







same, as some candidates believe, as deciding in advance what the answers will 
be!) 


The chief examiner for another board, who is involved in the rationalisation work, 
believes that good practicaVproject work should include: 


- 


(i) good use of primary and secondary data; 
(ii) evidence of both survey work and experimental design work, 
(iii) well designed work clearly presented showing a clear strategy; 
(iv) understanding of a wide range of statistical methods; 
(v) evidence that the candidate can clearly interpret the data, draw conclusions, and 


make critical evaluations. 


Clearly not every single piece would necessarily have all these qualities but the overall 
total coursework element should. Finally, the following are some suggestions for an 
excellent project: 


(i) eye catching; 
(ii) w y  to read; 
(iii) interesting; 


(iv) topical; 
(v) surprising; 
(vi) not over-long. 


To improve project work it may be helpful to look at some apparent weaknesses 1 
in candidates' coursework. Candidates - and not just the weaker ones - tend to use every 
conceivable means of "filling out" their work. An examiner's report (NEA, 1988) stated 1 
that "One candidate produced 110 pages of graphs" and this has been experienced at other 
boards, although things are improving. Sometimes pupils are encouraged in this folly 
by their teachers. One school issued the following guidance to its pupils in 1990: 
"Make a decision as to what form of presentation you prefer. You can have all other 
forms of presentation in an appendix." It is a problem for all to face. Assessment 
guidelines which require "a wide use of different forms of data representation" to be 
employed in toto encourage this proliferation unwittingly. The following points from a 
recent examiner's report (NEA, 1989) highlight some further areas of weakness which 
are common across the boards, the area most difficult for pupils being making inferences 
and drawing conclusions. 


"The opportunity to investigate had been lost by some centres." 
"Some do not understand what experimental design involves." 
"Some do not know what is meant by primary and secondary data." 
"Interpretation and conclusions ... still ... a difficult section." 
"Very few made ... suggestions for improvement of their work." 
"Very little has been used from across the curriculum." 


5. Criteria for assessment of projects 


The boards lay down (apparently) very clear and precise guidelines for the 
marking of projects which is done in school by the teachers and then externally 
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moderated. Unfortunately with precision can come rigidity which can lead to a teacher 
laying down very precise guidance on the contents of a project and then awarding much 
higher marks than the moderator considers appropriate. The writer has personal 
experience of reducing a mark from 94% to 54%. However, such instances are rare and 
becoming rarer as awareness of what is expected and the standard of marking improves. 
(The quality and appropriateness of the projects themselves is also improving.) 


Typical is one board for which assessment is split up into judging each of four 
skills using the full 0-10 range of marks and it is not expected that every skill should 
feature in every project. The best two scores for each skill contribute to the total score; 
the maximum mark for each skill is 10, giving a maximum total score of 80. The four 
skills are (MEG, 1989): Experimental Design and Data Collection; hesentation and 
Tabulation of Data; Analysis; Inference and Conclusions. 


As guidance for marking projects some boards publish additional verbal criteria 
for each skill. One board's criteria for one skill are as follows (MEG, 1990): 


MARKS Candidates have demonstrated the ability: 


Low to recognise suitable ways of representing data; 
to recognise misleading ways of representing data; 
to construct bar charts from grouped data; 


and in addition 
Mid to construct bar charts from ungrouped data; 


to construct a frequency distribution table; 
and in addition 


High to choose suitable ways of representing data with 
reasoned argument; 
to use a frequency distribution table. 


This example shows how difficult it can be to provide sensible guidelines. It 
seems that some discussion of "misleading diagrams" is necessary and that "bar charts" 
must be used and the only way to gain a very high mark is to "use a frequency 
distribution table". This is clearly nonsensical but the teachers may take this literally, 
and who can blame them? One can envisage litigation over this! The same board's 
Analysis skill guidelines are similarly flawed. The writer would prefer to see more 
general guidelines and then separate exemplars, as used by most boards. The place for 
testing very specific micro-skills must lie in the written examination. 


All boards have much in common in their skill areas for assessment. There is a 
clear contrast between boards who require each project to be separately assessed and those 
who require all a candidate's submitted project work to be marked as a totality. This 
latter course would seem to be more difficult to do well although it may be less 
demanding in time. Oral assessment features in only one board where it counts for 20% 
of the Project assessment (SEG, 1986). It is to be carried out at "appropriate places in 
the course". Usehl guidance as to the kinds of questions to ask is provided. 


The main function of the moderator is to decide on the standardisation of marks 
and where necessary to make adjustments to the marks for whole groups or subgroups or 
individuals. Rarely is the rank order found to be seriously at fault. Moderation is 
generally carried out postally. The published annual examiners' reports are non-specific 







