ﬁPHYSICS INNOVATIONS
Centre for Excellence in Teaching and Learning

WHAT SCHOOL LEAVERS WILL KNOW

THE SCIENCE DIPLOMA

Derek Raine

I\



S WANT

Table 7 - Most Interesting Science Topics by Gender

Boys Girls

Explosive chemicals (3.38) Why we dream when we are slesping and what
the dream: may mean (3.47)

How it fesls to be weightless in space Cancer, what we Enow and how we can
(3.29) treat it {3.35)
How the atom bomb functions (3.24) How to perform first-aid and use basic

medical squipment (3.33)

izlogical and chemical weapon: and what How to exercise to kesp the body fit and
they do o the human body (3.22) strong (3.20)

Black holes, supsrnovae and other sexually transmitted diseazes and how o
spectacular abjects in outer space (317 be protected against them (3.11)

How meteors, comet: or astercids may What we know about HIVSAIDS and how

cause disasters on earth (3.14) to contral # (3.10)




The top five subjects learners would most like to see as part

of a science course

iproportion of learner: rating these subjects as quite ar very

interesting)

How can we cure cancer? T0%
Why do explosives explode? 62%
How big iz the universe? 60%
What makes us grow old? 58%
What makes rockets waork? 49%

Source: Pye Tait Consulting - Learner Yoice Surceys 1005




D LEARNING

Importance of work-related learning experience

(proportion of learners rating these experiences as being guite or very important)

Laboratory work in school/college

Fieldwork and research trips

Wark-related learning visitors doing demonstrations in school
Wark experience placements with science employers

Industry visits to science-bazed workplaces

Source: Pye Tatt Consulting - Learmer Voioe Surveys 2008

88%
%
71%
61%
52%
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What three things should be done to create more interest in science for 14-19 year
olds?

1. More experiments and practical work (e.g2. ‘more experiments and
explosives’, ‘more dissecting', ‘more dramatic demonstrations’, “we should do

fun based activities')

2. More visits and field trips (2.2. ‘have the chance to see exactly what you
would have to do if ever you took up a job', *'visitors coming to school - hear
about science first hand how it benefits you', ‘visit more places such as science

museums")

3. Less textbook-based learning (2.2, ‘less reading books®, ‘use interactive
eguipment such as computers,’ ‘less copying from the white board,” ‘more

pictures and diagrams: instead of writing')

Sourge: Pye Tatt Consulting - Learmmer Voioe Surveys 2008




EMPLOYERS' NEEDS

Summary of employer needs (from the secondary research)

A more engaging science curriculum to ensure the need for entrants into the science
industry at all levels is met

A stronger focus on core scientific theory and principles

More content in the science curriculum on scientific method, protocols and
investigation

Increased links between the classroom and workplace to improve awareness of
opportunities available in science

Better development of practical skills

A stronger foundation of mathematics and statistics within the science curriculum

Employers in every industry mentioned that one of the most pressing difficullies in
recruiting to all roles was that of finding people with appropriate employabilify skills,

effectively with the “right attitude to work and to learning”™.

ProSkills Sector Skills Agreement’"’




CATION

Table 10 - Percentage of Courses on which students have the stated skills and

knowledge

How many students Mathematical Practical skills
have the necessary: zkills

Half or more of the 43% 53%
students

Fewer than half of the 5B% 47%
students

Source: htto:! fweew savebritishsoience. org.uk/ decurments/ 2003/ Z8503 13 htmi

Table 11 - Percentage of respendents reporting student standing in key skills and

knowledge

How do students Mathematical Practical skills
stand with respect to:  skills

Students are batter TH 21%
now

Students were better 93% 1%

ten years ago

There has b=en no 0% i
change

Sourpe: hitip: ! fwees savebrtishsoience. org.uk/ doouments 2003/ SB2031 3 _hitm

Elementary
knowledge

f&%

4%

What HE tutors are leokirg for is, in effect, really quite simple to state. .. students who
are committed lo studying a subject, engaging critically with ideas, prepared to take
some intellectual risks and able to use a range of skill: to develop arguments.

Huffield Review HE Focus Group Report™

The evidence of stakeholder consultations on revisions to
Elementary curricula and exam specifications suggest that there is broad
knowledge consensus aver the basic content that should be covered in

20% school science™?. There would appear to be relatively little
controversy about the key foundational concepts for the

80% traditional science disciplines of physics, chemistry and biology.

Instead, as evidenced above, concerns largely revaolve around

learners’ failure 1o master these core concepis.




A fairly consistent picture emerges of concern with a number of

alements that institutions regard as essential in newly

matriculating undergraduates:

«  An overall lack of fundamental mathematical skills.

* Deficiencies in basic subject knowledge.

*  Poor written communication skills.

* Lack of critical capacity.

*« |nability to develop coherent arguments.

= lLack of understanding of the nature and limitations of

scientific knowledge.

Higher education institutions broadly support the development of
& more engaging science curriculum for the 14-1% age group but -
while thiz iz rarely made explicit - there would seem tobe a
corgllary in the shape of the over-riding need for depth of
krowledge and for work-related practical zkills that can form the

basiz for a more challenging experience at University.

The HE sectar believes: that the intreduction of key themes into
the science curmiculum would help develop ‘science literacy’:
these include scientific methods and critical testing; the role of
creativity; the hiztorical development of scientific knowledge;
science and guestioning; science and certainty; the diversity of
scientific knowladge; analysis and interpretation of data; and

the role: of hypothesis and prediction.




Summary of secondary-level provider views (secondary research)

e Less prescription in content to improve understanding and allow flexibility in subject
matter

e Practical work is made difficult by a lack of time, equipment and learner misbehaviour
e Enquiry-based methods of learning help to develop problem-solving skills
* A need for more flexible assessment, particularly in terms of practical work

e Some teachers call for more integration of mathematics into the science curriculum to
enhance learners’ understanding

e Concerns among teachers about teaching outside of their own subject specialism




Figure 12: Provider perceptions of skill development in existing qualifications.
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The 2005 NESTA survey suggested that there
was very strong support among science
teachers for introducing more enquiry based
learning in their teaching. It was found that
98% of teachers believed that practical and
experiment-based science enquiry were
Important or very important to student
learning, and 83% believed that enquiry based
approaches led to significantly improved
learner performance.
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Just over four in ten employers believe that existing 14-19 qualifications do not
teach young people sufficient theory in science and maths. They perceive the
qualifications as being too broad and not offering a deep enough understanding

of scientific and mathematical principles.

While half of the employer respondents (49%) believe there is scope for an
interdisciplinary approach to be taken at GCSE level, over 80% of the

respondents were against such an approach being taken at AS or A2 level.
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