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Identifying the problems

University staff have expectations.

Students have a history of school-style teaching.

University courses have an agenda.



Identifying the problems at UEA 
– biological sciences

Students are assessed in numeracy and in
their ability to write.

Numeracy:
A test with four sections of increasing difficulty.  It assessed
their ability to deal with numbers, basic algebra and graphs; 
no calculators were allowed.

Literacy:
Students were asked to write on the subject of their induction 
to university.



Results of the numeracy assessment – Section A
Amalgamation of two years of data, a total of 244 students took the numeracy test.

Section A questions

Number of students 
getting the answer 

wrong

% of students 
getting the answer 

wrong

9 3.28

3 1.23

17 6.97

1 0.41

26 10.66

17 (33 also getting
units wrong)

6.97 (13.52)



Results of the numeracy assessment – Section A

Section A questions

Number of students 
getting the answer 

wrong

% of students 
getting the answer 

wrong

Calculate 8 x 13 9 3.28

Express 0.5 as a fraction 3 1.23

Express 24/100 as a percentage 17 6.97

Calculate 50% of 40 1 0.41

Rearrange y=mx to allow you to calculate m 26 10.66

If a square as sides of 2 cm, what is its area? 17 (33 also getting
units wrong)

6.97 (13.52)



Results of the numeracy assessment – Section A

Section A questions

Number of 
undergraduates 

getting the answer 
wrong (out of 244)

Numbers of Year 6 
school children 
getting answers 

wrong (out of 30)
Calculate 8 x 13 9 0

Express 0.5 as a fraction 3 0

Express 24/100 as a percentage 17 0

Calculate 50% of 40 1 0

Rearrange y=mx to allow you to calculate m 26 26

If a square as sides of 2 cm, what is its area? 17 0



Why are so many first year 
undergraduates so poor at very 
basic numerical skills?



What the School of Biology at UEA is doing to 
tackle the problem

A course has been designed to:

•build confidence

•provide a considerable amount of support.

•provide varied styles of teaching.

•work alongside a custom book to accompany the course.

•fully integrate the course in the biology degree programme.

•assess by course tests that are cumulative.



Does it work?



Evaluation of the mathematics course

Students were asked to rank their confidence in mathematics on 
a scale of 1 to 10 from low to high confidence.

Mean confidence of student as they started the course:  4.54

Mean confidence of students as they finished the course: 6.75

48 returns from a course of 94 students.



Some comments from the students

Loads of help and encouragement. Lots of practice questions helped too.

Unit made relevant to BIO – so we feel we’re learning what we need to, not 
just learning maths and stats to fill in time.

The small seminar groups were useful as problems could be dealt with.  

Frequent course tests help evaluate progression in maths.  Seminars and 
workshops also help because of the smaller groups.



Tackling problems of poor literacy

Three types of writing exercises in the first 2 weeks:

Assessment pieces

Science log

Practical write-ups



Assessment pieces

In their first semester, students were asked to write on a given 
topic:

Week 1 – their experiences of the induction days

Week 12 – highlights of the first semester

They were instructed to pay attention to grammar and sentence 
structure. 

After eight minutes they were told to stop writing.



Assessment of assessment pieces

All pieces of work were scrutinised by three people, looking for
mistakes in spelling, grammar and punctuation.

Pieces were scored as A, B or C: 
A - good with few or no errors
B - a few significant errors or many minor errors
C - many significant errors



Results of the assessment exercises
Number of students scored A, B or C for the initial and final writing assessments.

Number of students

Score Initial 
assessment

Final 
assessment

A 25 40

B 47 23

C 23 13

A = good B = fair C = poor



Science log

Students were instructed to write for 10 min each day on 
a science-based subject of their choice.

In the first week they were supposed to only use full-
stops.

In the second week they could use any punctuation.

They had to write directly on to the page, not write a 
rough copy and transcribe it.







Results of the science log
A total of 83 students completed the science log exercise.

Type of improvement % students showing this 
improvement

Fluidity of writing 24.1

Handwriting 26.5

Grammar, incl. punctuation,
paragraphs, sentence

18.1

structure



Students’ comments on the Science Log

I found the science log really useful in developing my 
writing skills

I thought the science log exercise was extremely useful.  
It really showed how to structure sentences and 
paragraphs.



Practical write ups
A practical class very early in the semester with a full write-
up requirement.

A lecture on how to write up a practical based on shared 
knowledge of their school experiences.

A low word count limit to encourage concise writing and help 
fast turn around for marking.

Fast marking to allow feedback into the subsequent 
assignment. 



A course designed to give students 
support in literacy

In addition to the assessment pieces, science log and 
practical write-ups:

Students were also given: 
•A lecture on writing essays
•An exercise in a seminar session on basic grammar
•Précis exercises
•Grammar-correcting exercises



Does it work?



Definitely!

Students respond well to shared knowledge, and 
being guided through something they find difficult.

Students appreciate knowing that we understand it 
is difficult for them.



Results of the writing programme

Students are keen at the beginning of the semester and that 
keenness is used and built on.

Feeding forward into each assignment produces rapid 
improvements.

Having high expectations can help students achieve more.

By the end of the first semester most students produce clear, 
concise write ups with critical discussions.  Many base their 
discussions on the primary literature.



Results of an evaluation of writing exercises
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Issues needing further investigation

Different types of writing require different skills.  Students 
who are good at one exercise are not so good at another.  

Students can be very defensive about their literary abilities.  
Exercises had to be dressed up as ‘scientific writing’
exercises.

Some students had already resigned themselves to not 
being able to write and therefore did not respond to help 
offered.



Students’ assessment of the importance 
of writing and mathematical skills
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Development of current courses

Literacy:
Assessment is probably not necessary – everyone can 
improve their writing, and scientific writing will be new to 
all.
Students responded well to writing exercises.

Mathematics:
Through encouragement, plenty of support and enforcing 
the relevance to the course, students can go from poor 
basic skills, to tackling simple calculus.



Are we addressing the problems?

University staff have expectations.
These expectations must be realistic, based on admissions 
criteria and school teaching.

Students have a history of school-style teaching.
There are positive and negative aspects to the teaching 
children receive at school.  We need to have a shared 
understanding with students of them of both.

University courses have an agenda.
We should not have to dumb-down courses.  With the right 
approach staff can have high expectations of students and 
students can meet these expectations.
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