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Executive Summary 
Classroom based training, consisting of three 2½-hour sessions, was delivered to 
primary school teachers and their year 5 and 6 pupils. The children completed one 
of four topics on offer, chosen by the teacher.  These were, Water for Industry, A 
Pinch of Salt, Plastics Playtime and Exploring Colour and Industry.  

The advisory teachers demonstrated how industry could be used as a resource, by 
providing a real and motivating context in which to teach science.  The classroom 
activities were set within an industrial context, and 65% of children also visited one 
of fifteen possible industrial sites.  The advisory teacher conducted a 1½-hour 
training session on science – industry links for the whole staff in each school. 

The Children Challenging Industry (CCI) Project aims were as follows: 

• Provide classroom-based training for teachers in aspects of the National 
Curriculum for science 

• Improve primary school children’s perception of the chemical industry and 
its relationship with science 

• Increase children’s enjoyment of science 
• Improve teachers’ knowledge and confidence of teaching science 
• Improve teachers’ perception of the chemical industry and its relationship 

with science. 

Children’s data 

323 children returned questionnaires from the year 2000 to 2003, before and after 
the CCI project.  

The children were asked about the environment of industrial sites. Before the 
project the predominant view of industry was that it was noisy, smelly, dirty and 
hot with many people working on production lines. 

After the CCI project the children who had visited an industrial site portrayed a 
significantly more accurate view of industry.  They were more likely to say that an 
industrial site was quiet, pleasant smelling, cool and light.  This group of children 
was also more likely to say there were fewer people but many machines on 
industrial sites. 

By the end of the CCI project, all the children, whether they had been on a site visit 
or not, were significantly more likely to say that industrial sites were safe. 

The children drew pictures of their perceptions of industry, both before and after 
the project.  They were scored, with a positive score indicating a more informed 
image as a result of the project.  The children’s drawings of the inside and outside 
of an industrial site were significantly more detailed and accurate after the project. 
The children who had been on a site visit and said that they had enjoyed their site 
visit, were particularly more likely to attain a higher positive score than the children 
who had classroom lessons only. 

The children were asked to draw someone in industry and give this person a job 
title. After the project, the two jobs that children were significantly more likely to 
mention were scientist and engineer. The children were seven times more likely to 
draw a scientist or an engineer while the number of children drawing a ‘materials 
handler’ dramatically decreased.  When asked to list other jobs carried out on 
industrial sites children were also far more likely to list scientist or engineer. 
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When asked which job they would choose to do in industry, the children were eight 
times more likely to choose scientist and five times more likely to choose engineer, 
after the CCI project.  They chose scientist or engineer predominantly because they 
thought it would be enjoyable or fun.  By the end of the project the children were 
significantly less likely to say that they did not want any job in industry or that they 
did not know which job they wanted to do. 

Many of the children learnt new things about science, as shown by the number of 
children who said that the ingredients, or the process of making materials, were not 
as they expected.  Virtually all the children learnt about the importance of science 
in industry shown by the fact that nearly all the children said scientific testing was 
important. 

The children enjoyed the project, as shown by the number who indicated activities 
that interested them.  The most popular activities were those that were practical 
based and contained new information. 

These results demonstrate how much the children learnt about industry and the 
types of jobs in industry during the CCI project.  By the end of the project the 
image of scientists and engineers was immensely positive.  More than half of all the 
children mentioned that scientists and engineers worked in industry.  They felt that 
these professional jobs were far more attractive than before the project.  If these 
views were sustained it would be expected that the number of children who wanted 
to work in industry would rise. 

Teachers’ data 

78 teachers returned questionnaires from the year 2000 to 2003, before and after 
the CCI project.  Many of the teachers had not had recent training in delivering the 
science curriculum and had no science qualifications.  Training related to industry 
was even less common.  Very few teachers had links with industry.  Many teachers 
had not used any resources developed by industry and were not aware of any 
school policy of links with industry. Teachers were more likely to teach industry in 
the context of geography and pollution than science. 

The feedback from the training was overwhelmingly positive. The sessions were of 
an extremely high standard and were highly rated by all the teachers.  The 
weakness most likely to be mentioned was that there was too much to cover. 

Prior to involvement in the CCI project, when prompted, nearly all teachers thought 
there were positive and negative things about the chemical industry.  Many 
teachers had not seen or received any information about the chemical industry 
either through resources developed by industry or through links with the chemical 
industry. By the end of the project, 88% of teachers said they had learnt something 
about science or industry. 

Those that had used resources, prior to involvement in the CCI project, were most 
likely to say they did so because they were free and of good educational standard.  

The change in attitudes towards industrial resources that occurred during the 
project was impressive.  All the teachers thought that industrial visits would be 
useful in future and 87% of teachers wanted to use resources developed by the 
industry after the training, compared with only half of teachers who wanted links 
with industry and had used industrial resources before the training. 
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1 Introduction 

Background 

Research carried out in recent years has highlighted teachers’ lack of scientific 
knowledge and confidence to teach science. Close links have been found between 
primary teachers’ ability to question children effectively and their understanding of 
scientific concepts.  Productive questions promote science as a way of working, in 
which a variety of solutions can be sought from first hand experiences. For this 
reason, the Qualifications and Curriculum Authority feel that primary teachers 
should obtain a minimum of a GCSE in science in order to be able to teach the 
subject (Blackburne, 1997). 

Successful teaching of science is dependent not only on adequate knowledge of 
science but also on the ability of placing science in context.  By setting science 
activities within an industrial context, the problem of science being an isolated 
subject with no relevance to everyday life is overcome.  The National Curriculum 
recognises this and states:  ‘Pupils should be given the opportunities to consider 
the part science has played in the development of many of the things that they 
use’.  Research has shown that developing children’s industrial understanding and 
providing a purpose and relevant context for their classroom science activities, 
leads to increased motivation and ownership of their work. 

It is clear that using an industrial context is important for primary teachers’ when 
teaching science.  However, research has shown that the views of industry held by 
the public (which includes teachers) are often negative or narrow.  These views are 
based on limited knowledge, usually obtained from the media, which is indifferent 
at best, even hostile, to the chemical industry.  News reports often cover industry 
in the role of polluter, rather than as providing benefits to society or playing an 
important role in scientific research. 

In-service training has therefore been designed and delivered to show teachers how 
industry can be used as a resource, by providing a real and motivating context in 
which to teach science.  The classroom activities were set within an industrial 
context, and many children also visited industry.   

Project aims 

The five main aims are stated below: 

• Provide classroom-based training for teachers in aspects of the National 
Curriculum for science. 

• Improve teachers’ knowledge and confidence of teaching science. 
• Improve teachers’ perception of the chemical industry and its relationship 

with science. 
• Increase children’s enjoyment of science. 
• Improve primary school children’s perception of the chemical industry and 

its relationship with science. 

Method 

The schools were approached using a mail-shot within the five Local Education 
Authorities that make up the Humber region. 
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The teachers of year 5 or year 6 children, wishing to participate, were then 
approached and asked which pack they would like to work from.  They were given 
the option of working from one of three activity packs; Plastics Playtime, A Pinch of 
Salt or Water for Industry.  A web-based colour topic was also introduced in 
September 2002, Exploring Colour and Industry (www.colour-ed.org).  

After initial planning meetings and data collection, the advisory teacher carried out 
three activity sessions, of 2½ hours duration, with the class of children.  Although a 
variety of teaching methods was used, the majority of the activities were practical 
in nature, with classes being divided into groups of four children for these activities.  
After the classroom training was completed, a site visit was arranged to a local 
company site. 

The training was provided to 95 classes between 2000 and Summer 2003 in the 
Humber region.  The teachers were asked to complete three different forms during 
their training.   

The first form, a background information questionnaire, was completed before the 
training and asked questions about the school and teaching methods used.  The 
second form was the pre-questionnaire and was also completed before the training.  
It covered questions about the teachers training and qualifications, their knowledge 
of the chemical industry, their use of industrial resources and in which classes they 
taught about industry.   

The post-questionnaire was completed after the training and asked teachers about 
their reaction to the training as well as their attitudes towards the chemical 
industry. A copy of all the questionnaires is in Appendix 1. 

64 Teachers in 54 schools sent back questionnaires to be analysed by a statistician.  
323 children’s questionnaires were sent with the teacher’s questionnaires.  Three of 
the schools were involved in the project two years running and seven of the schools 
had two teachers involved in the project.  41 teachers sent back both pre- and 
post-questionnaire forms.  23 teachers sent back either the pre- or post-
questionnaire. 

The teacher’s data was collated and input into STATA, a statistical software 
package.  The data was analysed to measure the impact of the project.  The main 
areas of interest were: 

• Background information on children, schools and teachers 
• Children’s views of industrial settings 
• Children’s views of industrial jobs 
• Children’s views of science and industry 
• Evidence of a need for science training 
• The reaction of teachers to the training 
• Knowledge and skills of the teachers regarding science and industry 
• Attitudes and aspirations of the teachers regarding science and industry 

 
The findings are reported and discussed in the following sections.  All the results 
are given in percentages unless otherwise specified. 
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2 Background information on Children 
The total number of children’s questionnaires analysed from this region was 323.  
Out of this total, 270 children completed both pre and post project questionnaires.  
From the remaining 53 children, 18 had no pre project questionnaire and 38 had no 
post project questionnaire.  The total number therefore varies from question to 
question. 

Academic year 

Teachers provided information on the academic year in which the questionnaires 
were completed by the children.  The results are shown in Figure 2-1.  

Figure 2-1:  Academic year data collected 

39%
33%

28%

2000
2001
2002

 

The number of questionnaires for each of the three academic years from 2000 to 
2002 was 127, 90, and 106.  Most of the schools included questionnaires from four 
pupils from each class. 

School year 

The children taking part in the CCI project were from primary school years 4, 5 and 
6 (aged 8-11).  The proportion of children in each year group who completed 
questionnaires is shown in Figure 2-2. 
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Figure 2-2:  School Year 

2%

40%

58%

Year 4
Year 5
Year 6

 

Slightly more than half the pupils were from year 5 with the remainder mainly 
made up of year 6 pupils.  Year 5 has become the most popular age group to be 
involved in the project, as the focus on the SATs (Standard Assessment Tasks) in 
year 6 often moves the attention away from investigative work. However, a high 
proportion of teachers still value investigative work, and year 6 pupils are often 
involved in the summer term, after the tests in May. Year 4 pupils are involved 
when they are in a mixed year class with year 5.  

Gender 

The children were asked whether they were male or female on the questionnaire.  
164 (51%) were female and 159 (49%) were male.  

Topic 

The class teacher from each school chose one of the topics provided.  The 
proportion of children experiencing each topic is shown in Figure 2-3. 

Figure 2-3:  Topic 

26%
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28%
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Approximately a third of the teachers chose A Pinch of Salt, Plastics Playtime or 
Water for Industry.  However the percentage of children who completed Water for 
Industry questionnaires is higher than a third (42%) as teachers were more likely 
to include 2 classes when choosing this topic.  A small percentage chose Exploring 
Colour and Industry, because it was a new topic introduced much later than the 
other topics in October 2002. 
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The topics chosen varied significantly between the school years. The profile for year 
6 was half Water for Industry, a quarter Plastics Playtime and a quarter A Pinch of 
Salt.  The profile for year 5 was approximately evenly spread between Plastics 
Playtime, A Pinch of Salt and Water for Industry.  

The teachers of younger children were steered towards Plastics Playtime which was 
written with younger children in mind, while the teachers of older children were 
steered towards Water for Industry which was more geared towards this age group. 

The topics chosen also varied slightly between 2000 and 2003.  Schools chose their 
topic independently but sometimes they were influenced by the potential company 
links.  The schools were always given an idea of the visits that were likely to be 
available with each topic. 

Industrial sites visited 

The sites visited by schools in the Humber region are shown in Table 2-1. 

Table 2-1:  Site visits in the Humber region 

Site Visited Percentage of 
pupils 

NOVARTIS 33 
BP 16 
HUNTSMAN TIOXIDE 11 
CIBA 6 
CRODA 6 
BRITISH SUGAR 5 
DRAX 4 
LINPAC 4 
IMERYS 3 
CORUS 2 
CRAY VALLEY 2 
MILLENIUM CHEMICALS 2 
ROCKWARE GLASS 2 
UNILEVER 2 
SMITH & NEPHEW 0.5 

 

The three most common sites visited by the children were Novartis, BP and 
Huntsman Tioxide.  CIBA, CRODA and British Sugar also hosted many visits.  In this 
region there was a wide range of companies interested in the CCI project. 

There were 112 pupils who did not visit a site out of a total of 323 children 
questioned.  The reasons for not having a visit were sometimes difficult to explain.  
In the past, the cost of the coach prevented some visits, but CCI has a grant (April 
2002-March 2005) from Yorkshire Forward to cover this. Booking coaches and 
fitting in visits at the end of the summer term can also be difficult.  Very 
occasionally it appeared that the school did not want a visit, although this was not 
always said explicitly.  For example one school said they were not able to arrange a 
governors’ meeting in time to agree the visit, but did not arrange another date 
when given the opportunity.   
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Chapter summary  

The CCI project sought the views of science and industry from 323 children in 
primary years 4 to 6.  The advisory teacher was able to offer a variety of topics to 
the teachers and children, to suit their needs and interests together with company 
visits. There was a wide choice of industrial sites for the children to visit, with three 
sites taking on the bulk of the visits. 
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3 Background information on schools and teachers 
Many of the variables analysed in this section are compared with the results 
obtained in the previous report by Joy Parvin’s Children Challenging Industry: the 
research report, published in 1999.  Parvin’s study lay the groundwork for this 
report through providing training, and interviewing teachers to assess what they 
had gained from the sessions. 

The total number of teachers’ questionnaires analysed from this region was 78.  
Out of this total, 46 teachers returned both pre and post project questionnaires.  
From the remaining 32 teachers, 18 had no pre project questionnaire and 20 had 
no post project questionnaire.  Two of the teachers only returned the general 
information sheet but neither of the questionnaires.  The total number therefore 
varies from question to question. 

Type of activity 
The teachers were given a choice of activity packs to use during the training sessions.  The 
results are shown Figure 3-1. 

  

Figure 3-1:  Type of activity chosen 
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The teachers were given a choice of topics and chose either Water for Industry, 
Plastics playtime or A Pinch of Salt with approximately equal chance. In the 
previous study the majority of teachers chose Plastics Playtime.  Exploring colour 
and Industry was a new activity introduced for the first time during this project in 
October 2002.  

Number of children 

Teachers were asked how many children were in their class.  See Figure 3-2. 
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Figure 3-2:  Number of children in the class 
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These figures are broadly similar to those seen in previous studies, with a slightly 
higher number of classes with more than 30 children, and fewer classes with 25-30 
children.  The proportions in Parvin’s study were 19%, 46% and 35%.  This is 
probably because fewer schools from rural areas took part in this study. 

The mean number of children in a class in this study is 30, with a minimum of 16 
and a maximum of 57.  The bigger classes were due to two classes being taught 
together (to maximise the input from the advisory teacher) but also some classes 
were large.  The mean number of children in the whole school was 277. 

Ethnic profile  

The teachers were asked about the ethnic profile of their school.  Many teachers did 
not answer this question, so it is possible that the results are not accurate.  For 
those that did answer, the results are shown below.  A small number of teachers 
described their class as 5-15% ethnic or multiracial compared with 91% of teachers 
describing their school pupils as mainly white. 

 
Ethnic profile Frequency Percent 
Mainly white 42 91 
5-15% ethnic 3 7 
Multiracial 1 2 
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Year groups 

In this study the majority of the classes were either year 5 or year 6 pupils.  Due to 
more smaller schools taking part in the previous study, it is no surprise that there 
were more classes with mixed year 5 and 6 pupils or even year 3 to 6 pupils (37%) 
than in this study.  Smaller schools are more likely to combine year groups whereas 
larger schools tend to keep the years separate. 

Figure 3-3:  Year groups 
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Mixed

 

Years in teaching 

Teachers’ length of service was split into three groups, less than 10 years, 10-20 
years and more than 20 years, to enable the results to be compared with the 
previous study. 

Figure 3-4:  Years in teaching 
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The mean number of years that teachers had been teaching was 17 years in this 
study, with a range of 1-33 years. 

The results were fairly evenly spread with teachers in both this study and the 
previous study, split into the three categories approximately equally.  In recent 
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studies in other regions there has been a higher proportion of newer teachers 
compared with this region.  

Teaching science 

In response to being asked whether they were the only teacher to teach science to 
their class, only 6 (13%) said no.  The remaining 87% said that they were the only 
ones to teach science to their class. 

The teachers were also asked whether they taught science to another class.  Again, 
a relatively small percentage (21%) said that they did.  Seven teachers said that 
they supported other classes, usually for SAT revision, one teacher said that they 
taught specific projects and one teacher said that they taught children from 
different classes. 

Teachers were asked about their teaching methods but only five teachers answered 
the question.  Three teachers said ‘group work’ and two teachers said ‘whole class 
work’.  One teacher said ‘other’. 

Chapter summary 

The average number of children in a class is 30 in this study and the average 
number of children in the school is 277, both higher than in the previous study. 

78% of the year groups are taught separately from other year groups.  

The mean number of years teaching is 17. 

87% of the teachers said they are the only teacher to teach science to their class 
and 79% said they do not teach science to any other classes. 
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4 Children’s views of industrial settings 
This section discusses the children’s views of industry in two parts.  The first part 
focuses on children’s descriptions of industrial sites and the second part focuses on 
the analysis of children’s drawings of industrial sites. 

4.1 Industrial Environment 

The children were asked a series of closed questions about industrial sites before 
and after the project.  The questions included a choice of two answers, for example, 
industrial sites are cold or hot, have horrible smells or nice smells, etc.  Some 
children ticked both answers or left the answer blank.  These answers were 
considered neutral and were not included in the following analysis. 

The first group of questions included questions on the industrial environment; light, 
noise, cleanliness, smells and temperature.  The results of these questions are 
shown in Figure 4-1. 

Figure 4-1:  Children’s descriptions of industry before intervention  
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Before the project the predominant view of industry was that it was noisy and 
smelly.  Many children also thought it was dirty and hot.  The results are similar to 
those obtained by Parvin (1999).  She found that 80% of children thought an 
industrial site would be noisy and 75% thought it would have horrible smells.  She 
also found that 50% of children thought that it would be dirty and 55% thought it 
would be hot.  These figures are very close to the results obtained in this study.  
The only result that varied significantly from Parvin’s study was the percentage of 
children who said it would be dark.  In this study far fewer children thought an 
industrial site would be dark compared with Parvin’s study.  This may have been 
because the percentage of children carrying out A Pinch of Salt topic was lower in 
Parvin’s study (20%).  Children are particularly unlikely to say that salt is produced 
in a dark environment, as they often describe the seaside. 

Many of these perceptions of industry are not accurate for the majority of industrial 
sites.  Although there are sites that are noisy and smell unpleasant, they are by no 
means all like this.  The children therefore did not have an accurate picture of 
industry before involvement in the project. 

The second group of questions focused on the number of people and machines that 
would normally be found on site, the size of a typical site and the degree of safety 
usually found.  The results of these questions are shown in Figure 4-2. 
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Figure 4-2:  Children’s descriptions of industry before intervention  
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Again the overall picture is one of a large site with lots of people and noisy 
machines.  Many children also saw it as a very dangerous environment.  Parvin’s 
study produced very similar results with the number of children stating a site would 
be large, with many machines and/or people between 75 and 85%.  The 
percentage of children who thought a site would be dangerous was also very similar 
in Parvin’s study (70%). 

As before, the views of many of the children are largely inaccurate before the 
project.  Many felt that industrial sites were huge places with lots of people on 
production lines using noisy, dangerous machines. 

It was hoped that after the CCI project the children would have more accurate 
views of industrial sites.  It was expected that the children who had been on a site 
visit would have increased their knowledge of industrial sites to a larger extent than 
the children who had not been on a visit.  Therefore the children were split into two 
groups for further analysis, those who had been on a visit and those who had not. 

The changes in the views of children were analysed to see if there were any 
differences in the answers given after the project compared to before intervention.  
The results are shown in Figure 4-3 and Figure 4-4. 

Figure 4-3:  Industrial views of children who had a site visit 
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Figure 4-4:  Industrial views of children who didn’t have a site visit  
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The children who had been on a site visit were less likely to say that an industrial 
site was noisy, smelly, hot and dark.  The largest drop was for ‘noisy’ and ‘hot’ with 
a decrease in these categories of 10%.  All these results were statistically 
significant, indicating that education and training of this ilk has significant benefits 
in teaching children about industry.  However, one might have expected more 
dramatic differences between the children’s views before and after intervention.  If 
a more constant input on industry is offered throughout a child’s schooling, a more 
accurate view of industry can be ensured.  One visit would not be expected to 
change all their perceptions of industry. 

The children who had not been on a site visit gave similar answers after the project 
as they had given before intervention.  When questioned about noise, smells and 
dirt there was no statistical difference in the proportion of children who answered in 
a negative way.  When asked about temperature and light there was actually an 
increase in the number of children who gave negative answers.  Further 
investigation showed that if the results for the children who completed A pinch of 
salt topic were excluded, the percentage of these children who thought the 
industrial site would be dark or hot did not change significantly before and after 
intervention. 

The children who had been on a site visit gave a slightly more balanced view of 
what an industrial site is actually like compared to children who had not been on a 
site visit.  The results of the second group of questions are shown in Figure 4-5 and 
Figure 4-6. 

Figure 4-5:  Industrial views of children who had a site visit  
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Figure 4-6:  Industrial views of children who didn’t have a site visit  
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The children who visited an industrial site were less likely to say that there are 
many people on a site.  This was statistically significant and accurately reflected the 
situation in many sites visited where fewer people work than children would expect.  
The figure also reduced for the children who did not visit a site but not as 
dramatically.  This shows that the lessons, through use of videos and photographs, 
also indicate, to some degree that there are fewer people on sites. 

The children who visited a site were also less likely to say there were only a few 
machines on an industrial site.  The children who had been on a visit saw more 
machines than they expected.  Children who had not visited an industrial site 
showed the opposite trend of being more likely to say there were only a few 
machines. 

The children who went on a site visit were less likely to say that an industrial site 
was small compared with children who did not have a site visit who gave a similar 
answer before and after the project. 

The only question where there was a dramatic decrease for both groups of children 
was the question on safety.  The proportion of children who said that industrial sites 
were dangerous dropped significantly for both groups of children.  The figure 
dropped by 14% for those children who had been on a visit and 10% for those 
children who did not have a visit.   

The CCI project includes information on the lengths companies go to, to ensure the 
safety of their employees.  It is therefore encouraging that the children were more 
likely to be aware of the safety aspects of industry.  In Parvin’s original study the 
question was framed slightly differently with the post question being more open.  
The percentage of children who said industrial sites were safer was smaller at 4% 
because many children chose to leave the question blank. 
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4.2 Section summary 

The children who had been on a site visit were less likely to say that an industrial 
site was noisy, smelly, hot or dark.  They were more likely to say that industrial 
sites were large but with fewer people and more machines than expected.  They 
were also more likely to say that industrial sites were not dangerous.  

Children who had not had a visit were more likely to say an industrial site had fewer 
people than expected and was not dangerous but the answers to all other questions 
did not vary significantly. 

These results provide evidence of the usefulness of the site visit in educating 
primary school children on industrial sites.  Despite the fact that all the children had 
watched videos and seen photographs of industrial sites, it was only the children 
who had visited a site themselves who demonstrated a more positive view of 
industry after the project. 

4.3 Drawings analysis 

The children were asked to draw pictures of their impressions of the outside and 
inside of an industrial site, before and after the CCI project.  The pictures were 
compared and given a score based on the difference between the pre and post-
intervention pictures.   

A high positive score demonstrated good knowledge of the site and a high negative 
score demonstrated poor knowledge.  A score of zero indicated no change in the 
child’s knowledge as measured by their drawings.  The criteria used for scoring the 
outside and inside drawings are listed in appendix 1. 

Children who had an industrial visit would be expected to have learnt more about 
the appearance of sites, and therefore the scores of children who went on an 
industrial visit were compared with the scores of children who did not go on a visit 
and analysed using a t-test. 

The results of the scores of inside and outside pictures are shown in Figure 4-7 and 
Figure 4-8.  

Figure 4-7:  Percentage scores of outside drawings of industrial sites 
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For the outside drawings the mean score was 2.0 for the children who had been on 
a site visit, and 1.1 for the children who had not had a site visit.  The scores were 
significantly greater than zero for both groups.  In other words, children, regardless 
of whether they had a visit or not drew more detailed pictures at the end of the 
project, compared with the beginning.  In addition the scores for the drawings were 
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significantly higher for the group of children who had been on an industrial site visit 
compared to the children who had not had a visit. The P values for the t-tests were 
highly significant at p<0.001. 

Figure 4-8:  Percentage scores of inside drawings of industrial sites 
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For the inside drawings the mean value was 1.9 for the children who had been on a 
site visit and 1.2 for the children who had not had a site visit. The scores were 
significantly greater than zero for both groups.  In other words, children, regardless 
of whether they had a visit or not drew more detailed pictures at the end of the 
project, compared with the beginning.  In addition the scores for the drawings were 
significantly higher for the group of children who had been on an industrial site visit 
compared to the children who had not had a visit. The P values for the t-tests were 
highly significant at p<0.001. 

Further analysis showed that the children who said they had enjoyed their site visit 
drew more detailed drawings after the project, and therefore appeared to have 
learnt more about industry. 

Examples of drawings have been provided below to illustrate the differences 
between high and low scores.  Drawings of the outside are displayed first, followed 
by drawings of the inside of industrial sites.  

4.3.1 Drawings showing the external image of industry 

The children were first asked to draw what they thought the outside of an industrial 
site would look like.  Some of the children drew pictures depicting an ‘old fashioned’ 
view of industry before the project, and some drew pictures with very little detail.  
The pictures drawn after the project tended to be more modern images of industry, 
and included more detail. 

The following pre- and post-intervention pictures are an example of a high positive 
score (7) obtained by a child who did the Water for Industry topic.  In addition, this 
child had an industrial visit.  

Before: 
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After: 

 

Before the project the child portrayed a very ‘Dickensian’ image of industry that 
was typical of many of the children’s pictures.  The building drawn was dark and 
sombre with many smoking chimneys.  Afterwards the child’s drawing was much 
more detailed and less stereotypical.  The numbers of windows and chimneys were 
drastically reduced.  The company name appears together with a worker who is 
correctly dressed in the attire of a BP worker including hard hat.  There are 
waterways evident and the storage tanks are marked ‘Asitic acid’ (acetic acid).  
There is also a cooling tower. 

At this industrial site there are many buildings and six cooling towers.  The child 
may have chosen to draw just one part of the industrial site and if so it is a fairly 
realistic interpretation of what they have seen. 

The following pre- and post-intervention pictures are an example of a high positive 
score (5) obtained by a child who did A Pinch Salt.  This child also had an industrial 
visit.  

Before: 
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After: 

 

Before intervention the child’s view was that salt was recovered from the sea. This 
is very typical when children are asked where salt comes from.  Very few children 
knew about ‘solution mining’ before the project started, however during the project 
it is covered in detail.   

After visiting a sugar-processing site, the child has a greater knowledge of the 
industry, depicting buildings, pipes, diggers, forklifts, fenced areas and roadways.  
At this industrial site there are 3 chimneys and lots of buildings.  The child has 
drawn 2 chimneys which is a realistic interpretation of what they have seen at 
British Sugar. 

The following pre- and post-intervention pictures are an example of a low positive 
score (1) obtained by a child who did the Water for Industry topic.  This child also 
went on an industrial visit.  

Before: 
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After: 

 

This is a slightly more accurate representation of this industry as the large chimney 
is a famous landmark in the locality.  The child has also drawn attention to the 
presence of pipes. Strangely the company name was present in the drawing pre-
intervention but perhaps it was not evident on the outside of the building that the 
child chose to draw. 

The following pre- and post-intervention pictures are an example of no change in 
score obtained by a child who did the Plastics Playtime topic.  This child also had an 
industrial visit. 

Before: 

Document Name: HUMBER CHILDREN & TEACHERS V1.2.LIZ Page 26 of 78 
Last Saved: 22 November 2004 



Analysis of CCIP data – 5 years on 

 

After: 

 

This child’s views are fundamentally the same. Despite a site visit this child was 
unable to draw a different scene to describe the outside of an industrial workplace. 

The following pictures are an example of  a negative score (-2) obtained by a child 
who did the salt topic.  This child did not go on an industrial visit. 

Before: 

Document Name: HUMBER CHILDREN & TEACHERS V1.2.LIZ Page 27 of 78 
Last Saved: 22 November 2004 



Analysis of CCIP data – 5 years on 

 

After: 

 

There may be many reasons why the post intervention drawing was so poor.  
Perhaps time was short and this was all the child could complete. The post 
intervention drawing of the inside of the same place for this child was similarly 
brief. 

4.3.2 Drawings of the internal image of industry 

The children were then asked to draw what they thought the inside of an industrial 
site would look like.  Before the project, many of the children drew pictures 
depicting an ‘old fashioned’ view of industrial processes, with dangerous substances 
being poured into huge vats, and conveyer belts containing lines of people.  The 
pictures drawn after the project tended to be more modern images, with more 
pipes and closed vessels represented, as well as fewer people. 
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The following before and after pictures are an example of a high positive score (7) 
obtained by a child who did the Water for Industry topic.  This child also had an 
industrial visit. 

Before: 

 

After: 

 

In the first drawing the features show workers apparently pouring materials into 
vessels.  There is a furnace which is marked ‘Danger, burning fire’.  A separate area 
is labelled ‘Welding glass part’.  In the second drawing there are fewer people. The 
child’s drawing also includes dominant pipe-work.  In her original study, Parvin 
found that this is usually very accurately represented. There has been a move from 
pouring into open-topped vessels to closed vessels being filled from pipes.  This 
demonstrates how much the child has learnt about the processes involved.  There 
is also more process equipment with storage drums and more detail, including 
separate areas such as ‘Office’, a tanker, forklift truck, drums and EXIT clearly 
marked. 

The following pictures are an example of  a high positive score (5) obtained by a 
child who did the Water for Industry topic.  This child also had an industrial visit. 

Before: 
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After: 

 

The question was: At what kind of place is water used for making things?  The child 
has responded, ‘Bathroom’ and thus drawn one. 

After intervention the child’s view of the inside of a place where water is used has 
completely changed to that of an industrial environment.  The child has drawn 
computer equipment, a scientist, scientific equipment and spectra. The child has 
also depicted the scientist as wearing a laboratory coat and the scene is clearly that 
of a laboratory. At the Novartis site the children are taken into a working laboratory 
and shown demonstrations including the use of liquid heating and cooling jackets; 
condensation using cooled water passing through glass coils; and liquid 
chromatography to identify impurities in product samples. The drawing is a child’s 
representation of the Chromatography instrument 

The following pictures are an example of a low positive score (1) obtained by a 
child who did A Pinch of Salt.  This child also had an industrial visit. 

Before: 
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After: 

 

Comparison of these two drawings gives a low positive score overall.  This is 
because the slight difference between the two is the addition of tanks or hoppers in 
the second drawing.  However, the first drawing is still very detailed and accurate 
and shows a worker controlling the loading of a substance with the capacity of the 
tank very clearly labelled.  The overall scores reflect the changes in the drawings 
pre and post intervention.  A small minority of children achieved a low score 
because they scored highly, both before and after the project.  This number was 
not quantified.  However in further analysis of data, the before and after scores will 
be measured, therefore enabling us to measure how many children scored highly 
before intervention. 

The following pictures are an example of no change in score obtained by a child 
who did A Pinch of Salt.  This child did not have an industrial visit. 

Before: 

Document Name: HUMBER CHILDREN & TEACHERS V1.2.LIZ Page 31 of 78 
Last Saved: 22 November 2004 



Analysis of CCIP data – 5 years on 

 

After: 

 

This child’s views of industry are fundamentally the same.  Both drawings reflect 
the classroom activities, as they did not have a site visit. The major difference in 
the two drawings is that post intervention the child was able to draw more accurate 
items of scientific equipment, e.g. pestles and mortars, measuring jugs, etc.  This is 
equipment they would have seen and used in their classroom sessions.  However, 
the view of process equipment is similar.  Without a site visit this child was unable 
to draw a different scene to describe the inside of an industrial workplace.   

4.4 Section summary 

All the children tended to include more items on site that indicated they were more 
aware of the processes involved after the project.  However, the children visiting an 
industrial site were better able to depict a more accurate picture of industry than 
those who did not have a visit.  Although children who had not had a visit were 
shown images of industry using video and photographs, for some children this was 
not in itself enough to learn about industrial environments. Parvin (1999) came to 
the same conclusions.  She concluded that the best way to improve children’s 
knowledge of industry is to follow up their classroom activities with a well-planned 
visit to an appropriate company. 
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5 Children’s views of industrial jobs 
This section deals with children’s perceptions of jobs occurring in the industrial 
workplace.  It is divided into three sections. 

• Jobs depicted in drawings 
• Other jobs cited by children that occur in industry 
• Jobs the children thought they would choose to do. 

Drawing of a person who works in industry 

The children were asked to draw a picture of a person who works on an industrial 
site.  They were then asked to write down the job of the person they had drawn.  
The types of jobs listed were analysed to see if there were any significant 
differences after the children had experienced the CCI project compared with their 
answers before the project.   

Many different jobs were listed, and some were amalgamated together to be coded 
as ‘other’ as the numbers of children mentioning each job were so small.  These 
included computer user, packer, driver, miner, cleaner, worker, cook, mechanic and 
security officer.  Some children did not draw a picture or state the person’s job and 
these were categorised as ‘No response’. 

The results are shown in Figure 5-1.  

Figure 5-1:  Industrial jobs depicted in children’s drawings 
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Before the project many of the jobs of people drawn were categorised as materials 
handler, where children quoted jobs relating to processes such as mixing, heating 
and moulding.  They were less able to suggest specific jobs and usually described 
their drawing by describing what the person was doing rather than giving a job 
title. 

Before the project took place the children were extremely unlikely to say that they 
had drawn a scientist or an engineer.  In her original study, Parvin found that 
children do not associate scientists with industry.  They are more likely to associate 
them with a research environment.  They are unsure of scientists’ and engineers’ 
roles in industry and therefore feel more comfortable with jobs involving products, 
machines or offices. 

Document Name: HUMBER CHILDREN & TEACHERS V1.2.LIZ Page 33 of 78 
Last Saved: 22 November 2004 



Analysis of CCIP data – 5 years on 

The situation after the project was totally different.  The number of children 
drawing a scientist or an engineer increased dramatically from 5% to 35% after 
intervention.  In addition the number of children listing materials handler, machine 
operator or other non-office jobs decreased dramatically from 63% to 24%.  All 
these results were statistically significant. 

The children were more likely to omit drawing a picture after intervention and this 
may be because they felt they were repeating what they had done just a few weeks 
previously.  The number of children drawing people who worked in an office did not 
change at all.   

The children who had been on an industrial site visit were more likely to draw a 
scientist or an engineer after the visit (20% and 19% respectively) compared with 
children who had not had a visit (15% for both jobs). Parvin (1999) also found that 
the site visit had an impact on the children’s awareness of the variety of jobs 
required to run an industrial site. 

The fact that these results did not demonstrate a significant difference between 
those children who had and had not been on an industrial visit is welcome news.  It 
means that children who do not go on a site visit are learning about the roles of 
scientists and engineers in industry during the classroom lessons. 

These positive results provide strong evidence that the children learn about the 
importance of scientists and engineers and their roles on industrial sites.  After the 
CCI project the children were significantly more likely to draw a scientist or 
engineer and significantly less likely to draw a materials handler, machine operator 
or other non office worker. 

Other jobs done in industry 

The children were asked to list other jobs that they believed were done on 
industrial sites.  The children listed up to ten different jobs before and after the 
project.  The results are shown in Figure 5-2. 

 Figure 5-2:  Number of jobs listed by children before and after CCI project 
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The number of children listing four or more jobs was more than twice as high after 
the CCI project compared to before the project.  Before the CCI project 21% of 
children listed more than 3 jobs compared to 45% after the project.  The project 
raised the children’s awareness of the variety of jobs held in industry. 

The number of children who listed scientist or engineer was investigated.  The 
children who quoted scientist or engineer as the job of the person they had drawn 
were added to those who listed scientist or engineer in the list of other jobs.  This 
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then gave the total number of children who mentioned scientist or engineer in the 
questionnaire.  The results are shown in Figure 5-3. 

Figure 5-3:  Proportion of children citing industrial scientists or engineers 
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There was a huge increase in the proportion of children who listed scientist as a job 
on industrial sites, increasing six times from 9% to 53%.  The children used the 
word ‘scientist’ rather than ‘tester’ in the majority of cases.  The proportion of 
children who listed engineer as a job on an industrial site increased four times from 
11% to 46%.  

There was a massive increase in the children’s awareness of scientists and 
engineers, which demonstrated that the vast majority of children were not aware of 
the roles of scientists and engineers in industry before the project.  After the 
project 66% of all the children mentioned that scientists and/or engineers worked 
in industry. 

There were other jobs which were listed more frequently after the project, such as 
manager, technician and computer operator.  In addition the children were more 
specific about job titles, for example manager was expanded to give personnel 
manager, control manager and warehouse manager, which did not happen before 
the project. This is probably due to the role-play included recently in classroom 
sessions.  Conversely, jobs such as materials handler and machine operator were 
listed far less frequently. 

Chosen Job 

The children were asked which job they would like to do on an industrial site, and 
give reasons.  The complete list of jobs chosen is shown in Table 5-1. 

Table 5-1:  Industrial jobs chosen by children 

Which job would you choose  Percent before   Percent after 

scientist  3 24 

engineer  3 15 

materials handler  23 7 

manager  12 9 

none  10 5 

no response  9 6 

driver  6 9 

packing  6 1 
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Which job would you choose  Percent before   Percent after 

don't know  5 0 

machine operator  5 2 

office  4 5 

cleaner  4 0.3 

supervisor  3 2 

security  2 0.4 

Cook, teacher, tour guide, 
worker or other 

2  7 

mechanic  1 1 

Technician, computer  0.6 5 

 

Before the project had started the most popular job chosen was ‘materials handler’.  
23% of the children wrote down words describing this type of job such as ‘moulding 
the plastic into shape’ and ‘mix the salt’.  Other jobs mentioned by more than 5% 
of the children were manager, packer and driver.  

There were just two jobs which the children were much more likely to choose after 
the CCI project and these were ‘scientist’ and ‘engineer’, (an increase of 4% or 
more was statistically significant).  The proportion of children saying they would like 
to be a scientist was 3% before the project and increased eight fold to 24% after 
the project.  The proportion of children saying they would like to be an engineer 
was also 3% before the project and increased 5 fold to 15% after the project.  At 
the end of the project 39% of children gave scientist or engineer as their chosen 
career in industry. 

The jobs which the children were less likely to choose after the CCI project (i.e. a 
decrease of 4% or more) included ‘materials handler’ and ‘packer’, or no job at all.  
The job of ‘materials handler’ decreased particularly dramatically from 23% to 7%. 

These results are similar to those seen by Parvin (1999).  She also found that 
materials handler was by far the most common job chosen before intervention 
followed by manager, machine operator, packer and driver.  She too found a 
dramatic decrease in the number who chose ‘materials handler’ after intervention.   

Parvin also saw a rise in the number of children who chose ‘scientist’ after the 
project, however the increase in her original study was not quite as dramatic.  The 
fact that the children came from a different region may explain this difference or it 
may be because role-play has been introduced in the classroom sessions. 

The results are extremely positive.  The classroom sessions and the site visits 
increased the children’s knowledge of the role of scientists in industry.  The 
classroom sessions were designed specifically to link the science done in the 
classroom with that carried out by professional scientists on a site.  These results 
provide clear evidence that the advisory teacher successfully conveyed the 
message, resulting in many children increasing their knowledge of scientists. 

When asked about job preferences before the CCI project, in this study 9% left the 
question blank and 10% put ‘none’.  After the project fewer left the question blank 
(6%) or put ‘none’ (5%). 

The children were also significantly less likely to put ‘I don’t know’ as their answer 
after the CCI project.  None of the children said they did not know what job they 
would choose after the project (reducing from 5% before the project).  
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It is clear that the children were more knowledgeable about the variety of jobs 
carried out in industry. After the project there was only a tiny minority of children 
that could not choose a job that they thought they would like to do in industry.  
During the project they had learnt about many of the different jobs in industry, 
both in the classroom and on the site visit.  

There were many jobs that the children chose in similar numbers before and after 
the project.  These included office jobs such as manager, working in an office, 
supervisor, computer, teacher and tour guide; and non-office jobs such as cleaner, 
security guard, cook, mechanic, worker and driver. 

The children were asked reasons for their job preferences, and the answers were 
extremely varied.  The responses before the project were generally more simplistic.  
Post-intervention, the children had a better appreciation of the occupations in 
industry and gave more specific reasons for choosing them. An example of this is 
given here.  Before the project one child said “I would like to do the moulding, I 
would like to shape the plastic”.  After the project their response was “[I would like 
to] be a scientist in the laboratory, it looked very interesting”. 

The use of the phrase ‘get to’ was used frequently, e.g. “you get to drive forklifts”.  
It was taken to mean that the child would like to do that particular activity and 
therefore was classified under ‘enjoy’.  This quote illustrates the point;  “ [I would 
like to be a] scientist, you get to discover things and do a lot of things”. 

The number of children who chose a job because it was exciting, fun or interesting 
increased after the project.  This is evidence that more children may have seen 
working in industry as a possible future career.  The number choosing jobs because 
they were easy decreased substantially and this is another sign that their 
knowledge of jobs had improved. 

The reasons why scientist and engineer were the chosen jobs, were investigated in 
more detail. 

Before the project, 10 children chose scientist as a job they would like to do.  When 
asked why, the most common response was that they would enjoy it, it was fun or 
it was a good job (6 children).  The remaining four children each gave a reason 
such as they would learn things, they would have more authority, or it was easy.  

After the project 69 children chose scientist as a job they would like to do.  The 
reasons why, are shown in Figure 5-4. 
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Figure 5-4:  Reasons why scientist was a job preference. 
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The reasons for choosing scientist were wonderfully positive ones with the most 
common one being that a scientist’s job was enjoyable.  Other words used were 
interesting, fun, exciting or good.  Examples of these are included here: 

“Scientist, because you get all the fun jobs”. 

“I would like to be a scientist because you get to do lots of things.” 

Some of the children stated that as a scientist they would learn a lot: 

“Scientist, because their job was cool, they found out new chemicals.”   

The child who wrote this had a very different attitude before the project when he 
said “none, because it’s dirty”.  

The ‘other’ category included responses such as “I’d like to be a scientist because 
you can help people”.  It also included responses where increased awareness and 
previous experience were given as reasons why scientist was a job preference.  

Before the project 9 children chose engineer as a job they would like to do.  When 
asked why, the most common response was that they would enjoy it (3 children) or 
they could help people (2 children). The remaining four children each gave a reason 
such as that they had previous experience of fixing things or it would be safe. 

After the project 43 children chose engineer as a job they would like to do.  The 
reasons why are shown in Figure 5-5. 
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Figure 5-5:  Reasons why engineer was chosen as a job they would like 
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Three quarters of the children who said they would like to be an engineer said it 
was because it would be enjoyable or good.  Other words used were fun or exciting. 
Some children said that they had previous experience of fixing things. The category 
‘other’ included children who said they chose engineer to have more money or 
authority. 

The image of scientists and engineers was an immensely positive one after the 
children had experience of the CCI project.  There was a huge increase in the 
number of children who wanted to be scientists or engineers from 6% to 39% after 
the CCI project.  The main reason was because they thought they would enjoy 
being a scientist or an engineer. 

Chapter summary 

The children learnt about the importance of scientists and engineers and their roles 
on industrial sites.  After the CCI project the children were more likely to draw a 
scientist or engineer and less likely to draw a materials handler or machine 
operator when asked to depict a person who works on an industrial site.  They were 
also much more likely to list scientist and engineer as jobs carried out in industry. 

The proportion of children saying they would like to be a scientist increased eight 
fold after the project.  The proportion of children saying they would like to be an 
engineer increased five fold after the project.  These were the only two jobs which 
the children were much more likely to choose after the CCI project.  The children 
were less likely to choose to be a ‘materials handler’ or ‘packer’ after the project.  

The project raised the children’s awareness of the variety of jobs held in industry. 

After the project more than half of all the children mentioned that scientists and 
engineers worked in industry.  Jobs such as materials handler and machine 
operator were listed less frequently than before. After the project the children were 
more knowledgeable about the variety of jobs carried out in industry.  
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6 Children’s views of science and industry 
This section discusses the children’s views of the importance of science and its 
relevance to industry. 

Science tests 

After they had completed the CCI project, the children were asked whether they 
thought that their school science tests had any relevance to the industries that 
manufacture the products they have been studying.  94% (237) of the children that 
answered the question said that they thought the tests were important.  

The children were asked why they felt the tests were important.  The children gave 
many different reasons for their views. These are shown in Figure 6-1. 

Figure 6-1:  Reasons why children thought science tests important to industry 
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Many of the children had clear ideas about why scientific testing is important.  A 
third of the responses were that tests were important for gaining new knowledge to 
make improvements to chemicals or products.  For example, one response referred 
to new uses for plastic.  A large proportion of the responses either included 
information about how the tests were vital for the production of a product or that 
they were needed to ensure the safety of the industry.  This could be through 
checking information about a product or just mentioning that making the product 
could be dangerous. For example, one child wrote “If the pipes leaked and it was 
full of chemicals or hot water it could be really dangerous.”  Another group of 
responses was identification or testing, for example; “They need to test to find the 
quickest and most efficient ways.” 

There were fourteen children who said that tests were important but gave no 
further details. 

Parvin obtained similar results as seen in this study.  She found that safety, 
followed by knowledge of the product, were the most important reasons for 
carrying out science tests, in terms of how the product is made and its properties, 
uses and quality. 

Nearly all of the children were able to formulate an opinion as to why scientific tests 
were important.  It appears that the classroom lessons, which involved carrying out 
scientific tests, enabled them to form opinions on the importance of science and it’s 
links with industry.  However, because the question was not asked before the 
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project started it is not possible to determine how many children would not have 
been able to answer the question before the project. A question on the importance 
of scientists has now been added to the pre-project questionnaire to investigate this 
important area. 

Chemicals (ingredients) and products 

The children were asked whether they had learnt anything about the way 
ingredients were used to make products.  Due to the diversity of subject matter 
covered in each topic, the question was worded differently according to which topic 
had been completed.  See Table 6-1. 

Table 6-1:  Questions asked for each topic 

Topic Question 

Plastics Playtime Are plastics made with the ingredients you expected? 

Colour Is dye made with the ingredients you expected? 

Water for Industry Is water used in industry in the way you expected? 

A Pinch of Salt Is salt made in the way you expected? 

 

The answers varied significantly by topic.  When all the topics were analysed 
together, the proportion of children who said that it was not as they expected was 
49%.  The answers were evenly split between those that said it was not as they 
had expected and they had learnt a lot about the process, and those that said it 
was as they expected and therefore knew a fair amount already.   

When analysed by topic, the results naturally split into two groups.  The results of 
children who had completed Plastics Playtime and Exploring Colour and Industry 
were similar to each other.  In this group approximately three quarters of the 
children (72% and 79% respectively) said it was not as they expected.  

The results of children who had completed A Pinch of Salt and Water in Industry 
were also similar to each other.  In this group less than half of the children (44% 
and 36% respectively) said it was not as they expected.  These results reflect the 
fact that salt and water are more familiar to children than plastic or colour/dyes.  
However, there were many children who did not know how salt was acquired before 
the project, as shown by their answers to the question on the pre-questionnaire 
(which are not analysed here).  When asked how salt was made, many children 
stated that salt came from sea water but then said that it was as expected, after 
the project.  This may be because the children felt they should have known and did 
not want to admit that they had not known where salt came from.  Many adults 
would probably feel the same!  Alternatively, maybe they had forgotten that they 
had thought salt came from the sea before the project. 

When asked to elaborate on their answers, the children, once again, gave 
significantly different responses according to the topic covered.  The most common 
response from the children covering Plastics Playtime and Colour in Industry 
concerned ingredients and the most common response for children who covered A 
Pinch of Salt and Water for industry concerned the processes involved.  

Typical responses from children are included below: 

“They were made from oil and water, and they could be made into all shapes 
and sizes.” (Plastics Playtime) 
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“They make the middle of the tablets but not the outside.” (Water for 
Industry) 

Mining was also mentioned by 12 of the children and this was related to the salt 
topic.   

The results of the answers were separated by topic and are shown in Figure 6-2. 

These results are shown in Figure 6-2. 

Figure 6-2:  What the children said they learnt by topic 
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The children involved in Exploring Colour and Industry were the most likely to say 
that they had learnt about ingredients, followed by Plastics Playtime.  A minority of 
children said they had learnt about the process when discussing Plastics Playtime. 

The children involved in A Pinch of Salt and Water for industry were more likely to 
say that it was the process involved that was different from expected.  The children 
found the ingredients familiar but admitted that they were not familiar with how 
salt was made or water used in the processing of materials.  Half of the children 
involved in A Pinch of Salt who mentioned that the process was different from 
expected, specifically mentioned the mining of salt.  Many of the children thought 
that salt was extracted from seawater and had learnt that salt is actually extracted 
from rocks underground in this country (though a small proportion of our edible salt 
is recovered from the sea). 

A small number of children gave no response or another answer such as ‘the site 
was busier than they expected’. 

Chapter summary 

Nearly all of the children felt that scientific testing was important and relevant.  
There were many reasons why they held this opinion, the most common one being 
that new knowledge was gained for quality control or product development, with 
the second most common reason being safety. 

Approximately half of the children felt that products were made from the 
ingredients they expected.  Children who had completed the Plastics Playtime and 
the Exploring Colour and Industry topics were less likely to agree with this 
statement than children who had completed other topics.  The children who claimed 
that it was not as they expected expanded to say that it was either because the 
ingredients or the processes used to make the product were different from their 
expectations.  It is clear that many of the children leant new things about science. 
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7 Children’s reaction to the CCI project 
In the post project questionnaire, the children were asked to tick activities that 
interested them a lot, and cross activities that did not interest them.  They were 
told they did not need to tick or cross every box.  They were also asked whether 
they found the site visit interesting.  The questions varied according to the topic so 
this section is separated into topic headings.  

Water for Industry 

The children were asked if they found the following activities interesting: 

• Site visit 
• Pipe sealants 
• Pick a piece of pipe 
• Filter fun 
• Cool it (heat exchange). 

 
The results are shown in Figure 7-1. 

Figure 7-1:  Children interested, or not interested, in each water activity  
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The vast majority of the children enjoyed the site visit.  The children’s favourite 
activity was the activity on pipe sealants.  The children’s least favourite activity for 
this topic was ‘pick a piece of pipe’. This may be because the activity involves 
observing metals and plastic reacting with water over several days rather than any 
hands-on practical. Also, this activity is carried out by the class teacher, and many 
choose not to do it. 

Plastics Playtime 

The children were asked if they found the following activities interesting: 

• Site visit 
• Identify four plastics 
• Expanding polystyrene 
• Materials for packaging investigation 
• Insulating properties of plastics 
• Recycling information. 
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Figure 7-2:  Children interested, or not interested, in each plastic activity  
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The majority of the children enjoyed the site visit.  The children’s favourite activity 
was the activity on expanding polystyrene.  Although predominantly a teacher-led 
demonstration rather than hands-on practical (often most-favoured), it is extremely 
visual and with outcomes which surprise the children. The children’s least favourite 
activity for this topic was receiving information on recycling plastics, which many 
already know and therefore it is not new to them. 

A Pinch of Salt 

The children were asked if they found the following activities interesting: 

• Site visit 
• Salt and ice investigation 
• Salt from salty water 
• Rock salt to table salt 
• Salt industry video. 

 
Figure 7-3:  Children interested, or not interested, in each salt activity  
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Approximately half the children enjoyed the site visit, fewer than other topics. The 
site visits for the salt project are very difficult to match up, and in the first two 
years there were no salt-related visits, which may account for the drop in interest 
in the site visits compared with the other topics.  The most frequent visits for salt 
now are British Sugar and CIBA and the children really enjoy them on the day.  The 
children’s favourite activity was the extraction of salt from rock salt; a highly 
practical activity involving a series of processes using their prior knowledge and 
scientific skills.  The children gave very similar answers for all the activities, and for 
this topic so there was no least favourite. 
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Exploring Colour and Industry 

The children were asked if they found the following activities interesting: 

• Site visit 
• Fading in sunlight test 
• Mixing and separating coloured inks 
• Fading with washing test 
• Colour making process 
• Mixing powder paints. 

Figure 7-4:  Children interested, or not interested, in each colour activity  
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The majority of the children enjoyed the site visit.  The children’s favourite 
activities were the activities on separating inks and mixing paints.  The remaining 
activities were equally popular so there was not a least favourite activity. The 
fading with washing and sunlight fading are all based on the same initial 
preparation i.e. the pieces of fabric dyed in the first session. There is little hands-on 
activity in the sunlight fading as it involves leaving the fabric in the sun. 
Supervision of the recording is by the class teacher, as it needs to be done every 
two days. 

Chapter summary 

All the topics contained activities that were interesting to the vast majority of 
children.  The most popular activities tended to be those that were practically-
based and also contained information that was new to the children. 
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8 Evidence of need for teacher’s industrial training 

Summary of training and qualifications 

The teachers were asked about their science qualifications and what training they 
had undergone in the past three years.  The graph below summarises the results. 

Figure 8-1:  teacher’s training and qualifications 
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Qualifications 

Nearly half of the teachers said they did not have a GCSE/O-level in science, the 
minimum qualification considered to be needed to teach primary school science. 
Those that said they did have a science qualification gave the answers shown in 
Figure 8-2.  If a teacher stated that they had experience of chemistry or physics 
this was coded as ‘Chem/Phys’ but if a teacher mentioned biology or general 
science then this was coded as ‘science’.  Some teachers gave more than one 
answer so they might have said that they had A-level science and a science degree. 

Figure 8-2:  Teacher’s qualifications 
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In the previous study 57% of the teachers did not have any science qualifications, 
which is slightly higher than this study. This is probably due to the fact that there 
are more teachers with less than ten years’ experience in this study, and therefore 
have trained since science became statutory in the UK. 
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18% of teachers had a degree which contained some science, which is slightly 
lower than in studies in other regions.  This is the case for teachers who have 
trained recently and completed a teacher training course.  As many teachers said 
they had passed a GCSE in science it may mean that the question ‘Do you have any 
science qualifications?’ may have been interpreted differently by teachers.  Some 
teachers could have included degrees which contained only a small amount of 
science while other teachers only mentioned a degree if it contained mostly science.  
This question is going to be clarified in future so that teachers state all science 
qualifications from GCSE level upwards. 

This study has not shown that having a degree leads to an increase in knowledge or 
improved attitudes towards industry.  Teachers who have been teaching a long time 
are less likely to have a degree and more likely to have a teacher’s certificate but 
there is no evidence that these older (and more experienced) teachers are less 
knowledgeable or more negative about the chemical industry. 

Work experience 

The teachers were asked how many years they had worked in industry.  In this 
study, 6 (10%) of the teachers had experience of working in industry, ranging from 
one to ten years. Five of the teachers had worked for five years or fewer and one 
teacher had worked for ten years. 

This figure is similar to the results of the previous study where 14% of teachers had 
worked in industry.  Teachers with industrial experience would be expected to have 
more knowledge and more positive attitudes towards industry but the numbers 
here are too small to use for further analysis. 

Training 

Teachers were asked how many days of science training they had undergone in the 
last 3 years.  The results are shown in Figure 8-3. 
 

Figure 8-3:  Number of days of science training 
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Just over half the teachers had undergone some science training in the last three 
years. 
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The following table compares this study with the previous study by Parvin, 1999. 

Number of days Percent this study Percent Previous study 
0 47 45 
Total 1-3  38 20 
Total 4-6 4 18 
Total 7-24 days 10 18 

 
The most common response was 3 days or fewer training over the last 3 years.  
38% of the teachers had a small number of days’ training.  Most teachers had odd 
days of training except for three lucky teachers who had two or more weeks of 
training.  All teachers have five training days per year where they must cover all 
aspects of the primary curriculum.  It is clear that half of the schools are not using 
any of these days to cover science. 

In the previous study there was quite a large group of teachers who had completed 
a DfES course lasting more than 8 days, which explains the high figure of 18%.  In 
the 1990s there were government funded science-training courses which were 20, 
10 or 5 days which explains why a smaller number of teachers had two or more 
weeks of training in this study. 

Only 16 (27%) of the teachers had undergone industrial related training.  This 
result was higher than the one obtained in the previous study of 7%.  Industrial 
training is much less common than science training.  Six teachers had undergone 1 
day of training, six teachers had undergone 2-3 days of training and 4 teachers had 
undergone 4-5 days of training.  Teachers may not be aware of the training 
available to them.  Providing this information to teachers may increase the 
proportion of teachers taking this type of training or make them more aware of 
organisations such as Education Business Partnerships that offer work placements 
to teachers. 

Only 17 of the teachers stated they were a science co-ordinator.  Science co-
ordinators were twice as likely to have recent science training than teachers who 
were not science co-ordinators (75% compared with 38%).  The number of years 
that teachers had been a science co-ordinator is shown in the table below.  None of 
the teachers who were not a science co-ordinator had more than 3 days science 
training. 

Number of years Number of teachers Percentage 
0 10 38 
1-4 8 31 
5-9 4 15 
10+ 4 15 

 
Some teachers may keep the role of science co-ordinator for many years, so that 
training may always fall to the same few teachers every year. 
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Teaching of industry within the curriculum 

Teachers were asked where they taught about industry in the primary curriculum. 

Figure 8-4: Teaching about industry in the curriculum 
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65% of the teachers sampled stated that they covered aspects of industry in their 
science curriculum. This is a substantially higher figure than in Parvin’s original 
study where only 5 out of 41 teachers made links with science and industry.  In 
addition just over half covered industry in the technology curriculum.  

The most common place to cover industry was in geography.  A closer look at the 
subjects covered within geography revealed that the environment and water are 
the most common topics covered, which probably include pollution   Settlements 
was also a popular topic which could cover positive or negative views of industry.  

In other regions, teachers were much more likely to cover industry as part of the 
history curriculum whereas in the Humber region, industry was much more likely to 
be covered under geography.  The reason for this is not clear.  In the Humber 
region the teachers were also more likely to teach about industry as part of the 
science curriculum than in other regions. 

Geography is a wide-ranging subject with many topics.  Some of the topics were 
grouped together.  Pollution was kept separate, but the environment and water 
were amalgamated, as the difference between them is quite blurred.  Also, if 
teachers had put the environment they may have meant pollution.  See Figure 8-5 
for the breakdown of results. 
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Figure 8-5:  Geography 

0 5 10 15 20 25 30 35 40 45 50

Other

Industry

Pollution

No subject given

Settlements

Environment/water

Percent

 

The number of teachers who listed pollution as a topic was quite small, however 
teachers who listed the environment or water may have also discussed pollution as 
well.  

The second most popular subject to cover industry was science. 

Figure 8-6:  Science 
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The range of science topics was limited. If any of the teachers had mentioned 
pollution it was categorised under geography to obtain a total of the number of 
teachers teaching about pollution. 

The most common science topic where industry was covered was ‘materials’ but 
many teachers said they covered industry in science but then did not give a topic.  
A few teachers said they covered industry in ‘various topics’.  The number of 
teachers not giving a topic was higher for this region than other regions but the 
reason for this is not clear.  If you exclude this group, only half of the teachers 
have actually stated where they teach about industry in science. 

Topics in technology included a variety of topics such as ‘marketing’, ‘packaging’, 
‘communication’ and ‘moving parts’, with no obvious dominant group.  42% of 
teachers said they did not teach industry in technology.  Six teachers listed other 
subjects in which they covered industry.  These included Personal Health Social 
Education (PHSE) and literacy.  

History was cited as a subject where industry was taught less often in this region 
than in other regions (by about 10%).  However, if industry was taught here it was 
usually under the ‘Victorian’ topic. 
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Figure 8-7: History 
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In the previous study the most common link with industry was through local history 
rather than the Victorian era, but the question was asked in a slightly different way 
so it is difficult to compare the two groups of teachers. 

It is common for industry to be taught in the history curriculum with an old 
fashioned view of industry being given to the children.  This provides a very 
unbalanced view of industry if it is not taught in the science curriculum as well.  
This unbalanced view of industry is further exacerbated if industry is also taught in 
the geography curriculum under pollution but not in the science curriculum. 

One of the aims of this training was to encourage teachers to teach about industry 
in the science curriculum.  This would enable children to learn about industry as it is 
today and to learn how relevant it is to the science curriculum taught in schools at 
the present time.  

Industrial links 

Teachers were asked about their links with industry and the results are shown 
below.  It should be noted that Science and Technology Regional Organisations 
(SATROs) no longer exist and Setpoints are relatively new, having started in late 
2001. 

Figure 8-8:  Schools having links with Industry 
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Half of the teachers said their school had a policy on industry links and half also 
said they had links with the EBP (education business partnership)  This is much 
higher than in other regions where only about 10% of schools had a policy.  In 
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addition, half of the schools had links with local companies.  This is also much 
higher than in other regions where only about a quarter of schools had links with 
local companies.  Small numbers of schools were involved with SATRO and Setnet.  

The schools that had a policy on industry were the schools that had links with local 
companies, however these schools were not the same schools that had links with 
EBP. Having links with EBP was independent of having a policy.  The question is, do 
schools have the links with local companies and then form a policy or do they form 
a policy and then forge links with local companies? 

There were seven teachers who said their school had links with other companies 
and these included universities, Aerospace, ICI, and other chemical companies.  
The answers to the question on local companies and other links sometimes 
overlapped.  If a company was too far away to be considered local then a teacher 
might say it came under ‘other link’ but the relationship with that company might 
be identical to the relationship that the school has with a more local company (e.g. 
sponsorship, visiting speakers, etc). 

One of the aims of the training was to encourage teachers to forge links with 
companies and perhaps learn about the benefits to the school of having these links.  
In this region, many of the schools are already doing this although there are still 
many schools who do not have industrial links at present. 

Use of resources by teachers 

The teachers were asked whether they had used any resources from industrial 
sources.  The results are shown in Figure 8-9.  

Figure 8-9:  Use of resources 
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Half of the teachers did not use any resources sponsored by or developed by the 
chemical and allied industry. 

The most common reason given for not using resources was that teachers did not 
know about them.  Half (14 of 28) of the teachers said they had not seen any 
resources. Only 3 out of 28 teachers said that they did not use the resources due to 
company propaganda. Three teachers also said that they had no time and two said 
that resources had tenuous links with the curriculum.  Attitudes towards resources 
are discussed further in chapter seven. 

Teachers may be more likely to know about resources if they have links with 
industry, and the data suggest this might be the case.  Teachers were more likely 
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to use resources (57% compared with 38%) if they had any type of industrial link 
or contact with a local company. 

The industrial resources that the teachers had used were wide ranging. There were 
very few resources that more than one or two teachers had used.  The most 
common resource was educational materials produced by BP. 

Chapter summary 

47% of the teachers had not had recent training in science and 43% had no science 
qualifications and yet they were expected to teach science in the primary 
curriculum. Training in industry was even less common with 73% of teachers 
having no recent industry related training. 

Teachers were more likely to teach industry as part of the geography curriculum 
than the science curriculum.  Many teachers were not aware of the relevance of 
teaching science within an industrial context to make the subject more interesting 
and relevant. 

Many teachers did not have any links with industry.  Half the teachers had not used 
any resources developed by industry and were not aware of any school policy of 
links with industry.  This could be due to teachers being unaware of the relevance 
of teaching about science through industrial context.  Certainly those with links 
were more likely to be aware of and use industrial resources. 

In summary, this training was very much needed by primary teachers to increase 
their confidence, knowledge and motivation of teaching science using industrial 
contexts. 
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9 Teachers’ reaction to the CCI project 

Strengths 

Teachers were asked to indicate which of the following categories were strengths of 
the session. 

Figure 9-1:  Strengths of training 
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Nearly every teacher indicated that the practical science activities were strengths of 
the session. Knowledge of science and equipment provision were also rated 
extremely highly.  Industrial content, group work and teaching ideas were the next 
three most common strengths. 

‘Equipment provision’, ‘National Curriculum coverage’ and ‘extra/new person in the 
class’ were rated as a strength at least 10% less often than for Tees Valley. 

The category least likely to be indicated as a strength was ‘national curriculum 
coverage’. In the Tees Valley there were three other categories less likely than 
‘curriculum coverage’ to be listed as a strength.  These were ‘extra person in the 
class’, ‘knowledge of industry’ and ‘investigative planning’. 

It was interesting that teachers were more likely to mention the provision of 
equipment and practical science activities as strengths.  Teachers obviously feel 
they need more information and support in this area.  It is possible that other 
aspects of science is easier to learn from books about the science curriculum but 
the practical investigations that compliment this are more difficult to master. 

Only 59% of teachers found the training relevant to the national curriculum, which 
is of concern.  Is it possible that the relationship of the training to the curriculum is 
not being stressed enough.  Recent changes to the testing of science in year 6 put 
more emphasis on investigative skills and methods, and therefore this figure may 
change in future years. When the choice of topics is presented to the teachers they 
look at the knowledge content in relation to the national curriculum rather than the 
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investigative component, Scientific Enquiry (Sc1). They like to be able to cover both 
at the same time. Often teachers will make the choice of topic according to which 
areas of the curriculum are in their plans for that term. Sadly, Sc1 is not being 
given a high enough profile. 

Another interesting factor was that knowledge of industry was rated as a strength 
much less often than knowledge of science.  Many teachers may have seen the visit 
as the industry side of the training and the classroom activities as the science side 
of the training.  Perhaps the fairly simple level at which the children are introduced 
to industry, using analogy and every day comparisons, is not viewed by the 
teachers as a vast depth of industrial knowledge.  On the other hand the scientific 
knowledge would be recognised even if it was through concepts that are not 
necessarily part of the key stage 2 curriculum. 

Seven teachers also included other strengths.  These included high quality (2), real 
science (2), good assessment ideas (1) well planned (1) and industrial visit (1). 

In the previous study the wording was different for this question.  Teachers were 
asked to list the strengths of the session rather than tick the relevant boxes.  The 
list of strengths on the new questionnaire is based on the responses to this open-
ended question in the previous study.  

The two most common responses were industrial context and expert knowledge.  
Obviously given a list, the teachers would tend to tick more strengths than if they 
had to write them down spontaneously so it is difficult to compare the results of the 
two studies.  Practical science was third on the list in the previous study and was 
rated very highly as in this study. 

The mean number of strengths ticked was 8 out of 10.  A third of all the teachers 
ticked all ten strengths. Three-quarters of the teachers ticked seven or more 
categories as strengths.  See the graph below for a breakdown of the results. 

Figure 9-2:  Teachers reaction to training (strengths out of 10) 
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This is a strong indication of how highly the training was regarded.  Teachers were 
extremely enthusiastic about the training and felt it had been a valuable use of 
their time. 

A few quotes are included below as examples of what the teachers wrote about the 
sessions. 
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“They really went beyond the “so what?” bit of science where plenty of us 
get so stuck – they reached the parts other sessions don’t reach!” 

“All children planned for - good differentiation negotiated prior to start of 
sessions.” 

“Made science real and relevant for children and gave girls positive role 
models of women in science.” 

Weaknesses 

The teachers were asked whether they thought there were any weaknesses to the 
sessions.  The results are shown below. 

Figure 9-3:  Percentage of teachers stating weaknesses of training 
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The number of teachers who indicated there were weaknesses was quite small.  
The most common weakness was that too much was included in the training.  In 
the previous study 33% had said there was too much to cover.  The sessions had 
been changed to reflect this but still a significant number of teachers thought there 
was too much in the sessions.  This is already being considered by the team of 
advisory teachers and strategies to deal with it put in place. 

Only a small number (9%) also cited that some of the concepts covered were 
difficult to grasp.  This is less than in the previous study where 13% of teachers 
had said there were aspects that were difficult in the sessions.   

The number of teachers in the previous study who said they had problems with 
timing in the school year was very similar (15%) to this study, even though actions 
have been taken to offer all schools freedom of choice of when they carry out the 
CCI topic.  It is therefore unlikely that the proportion can be reduced much further 
as it is due to the unavoidable problem for teachers of shortage of time. 

Other weaknesses cited were not enough time (2), not enough visual examples (1), 
too many children (1) and delivery of lessons difficult (1). 

Investigations were made to see whether teachers teaching classes of younger 
children were more likely to feel there were difficult concepts compared to teachers 
of year 6 classes.  This was found to be the case.  None of the teachers of year 6 
classes thought there were difficult concepts, compared with 15% of teachers 
teaching classes of year 5 or below. 
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In the previous study it was found that many teachers thought there were difficult 
concepts in the science curriculum as a whole.  This is stronger evidence that many 
teachers may need more support to teach science or that the science concepts are 
sometimes too difficult for the age/ability range.  

Summary 

The feedback from the training was overwhelmingly positive. The sessions were of 
an extremely high standard that was highly rated by virtually all the teachers. It 
was obvious that the teachers found the whole experience extremely enjoyable and 
a valuable use of their time. 

The two weaknesses most likely to be mentioned were, too much to cover and 
timing.  Difficult concepts were associated with teachers teaching younger children. 
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10 Knowledge and skills of teachers 

Knowledge of the chemical industry 

An attempt was made to measure the teachers existing knowledge of the chemical 
industry. The teachers were asked to describe the chemical industry.  The results 
are shown in Figure 10-1. 

Figure 10-1:  How teachers described the chemical industry 
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Many of the teachers in this region (25%) did not answer the question and instead 
wrote how the chemical industry related to the curriculum; this was categorised as 
other. 

The most common responses were that the chemical industry made things or 
chemicals and 31% gave one or other of these answers.  Only a small number 
(14%) of teachers gave a more complete answer, that chemicals were combined to 
produce another product.  Although this is quite a small proportion of the group, it 
was a similar percentage to teachers from other regions.  

The number of teachers who said negative things about the chemical industry was 
12%.  Half of these teachers also said something positive about industry, while the 
other half only mentioned negative aspects of industry.  The number of teachers 
stating negative aspects of industry was similar to the Tees region, but much less 
than the number of teachers from the North West region.  It is interesting to note 
that the number of teachers who said only positive things was very small. This was 
similar to the results obtained from the North West but much less than those from 
the Tees region.  

In the previous study this question was asked in an interview and half of the 
teachers did not feel they could answer at all.  By asking it in a questionnaire, 
teachers were more willing to say something, albeit quite simple, such as makes 
chemicals, or negative, such as dirty and smelly.  In the previous study none of the 
teachers said that chemicals were combined, but in this sample 14% of teachers 
gave a more complete answer. 

The proportion of teachers who said something negative about the chemical 
industry was 12% in this study compared to 34% in the previous study and 25% 
from another region.  The number is much higher, as will be seen later in the 
report, when teachers are asked, in the form of a closed rather than open question, 
whether they are affected by pollution from the chemical industry. 
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The following quotes are examples of some of the answers given when asked about 
the chemical industry.  The first is negative, the second is a mixed answer and the 
third is positive: 

“Smelly and dirty.” 

“Utilising resources to create new materials but a creator of waste products 
in the process.” 

“To produce chemicals from raw materials to be used to support domestic, 
industrial and recreational life.” 

There was a much higher proportion of teachers who did not answer the question 
fully than in other regions, and is not clear why this should be the case.  Here are a 
few examples of answers that were categorised as other: 

“I couldn’t begin to explain.” 

“Part of the infra structure of world economy.” 

“Major industry covering all aspects of life both indoors and outdoors.” 

“Out of bounds to primary children due to safety aspect….it may be beyond 
their comprehension.” 

“Vast.” 

“Research and development of naturally and artificially occurring compounds 
for use in everyday life.” 

Knowledge of the chemical industry was quite poor.  Although everyone knew of its 
existence, no-one said they did not know about the chemical industry, and only a 
minority of teachers knew about processes and practices of the industry.  

On the one hand, many teachers had no idea what the industry did, but on the 
other hand they were very quick to say it was polluting the environment.  This 
points to the fact that any knowledge they have attained has not come from 
scientific sources likely to give a more balanced view.  They have most likely 
obtained their information from the media and other sources that only discuss the 
negative aspects of the chemical industry, and not what the chemical industry 
actually does.   

One teacher who stated that pollution was an effect of industry said: 

“This is something I believe to be true, rather than something I know as a 
fact.” 

It was hoped that one of the main outcomes of the training would be that teachers 
would learn more about industry and how it relates to science.  This could be 
achieved not just with class-based training, but also with a visit to industry giving 
an inside view, to experience the chemical industry first hand, and to develop a 
more accurate view of the chemical industry. 

Products of the chemical industry 

Teachers were asked to list products of the chemical industry of which they were 
aware.  The number of products they listed is shown in Figure 10-2. 
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Figure 10-2:  Products of the chemical industry 
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The mean number of products that teachers listed was 3.4 but one in seven 
teachers did not list any products at all.  21% of the teachers also said that the 
chemical industry produced lots of products or they put a couple of products and 
then wrote ‘etc’.  Some teachers may have known more products but only wrote 
down three or four of them.  The mean number of products listed for North West  
and Teesside regions was very similar.  

A breakdown of the products that teachers listed is provided below:  

Figure 10-3:  Products listed by teachers 
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Plastic was the most commonly cited product with medicine, household, oil and 
paint close behind.  The category ‘household’ included cleaning products and 
cosmetics.  

About a third of teachers mentioned agro-chemicals.  Smaller numbers (less than 
20%) mentioned food, named chemicals and other products (that did not fit in any 
of the existing categories).  These three categories were not included in Figure 
10-3.  The category ‘other’ often included items not associated with the chemical 
industry such as sand or glass. 

In the previous study, plastics were also named by about 60% of teachers and 
named more often than any other product.  However, medicine, household, oil and 
paint were mentioned much more often in this study than in the previous study.  
Each region may have different industries, which means that teachers could have 
different products uppermost in their minds when answering the question.  
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Industrial knowledge gained through the training 

Teachers were asked whether they had learnt anything about industry, and what 
they had learnt.  The results are shown below. 

Figure 10-4:  What teachers learnt about industry 
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66% of the teachers stated that they learnt something new about industry during 
the training sessions.  The most common responses were that they had increased 
their knowledge of industrial processes and their awareness about industry.  

These were overwhelmingly positive aspects of industry and none of the teachers 
said they had learnt any negative things about industry. 

In particular, the visit to industry taught the teachers things about industry with 
‘industrial processes’ or ‘awareness about industry’ being the most common things 
learnt.  The quotations below are examples of increased awareness of industry:  

“Few personnel actually needed for even a large scale operation.” 

“Not necessarily bad for the environment, e.g. what was thought of as 
polluting smoke was actually steam.” 

“The enormity/complexity of the process fascinated us all.” 

Other teachers learnt about the processes.  Quotations are provided below which 
answer the question, ‘what did you learn about industry?’: 

“The class found the visit fascinating.  We learnt a lot that we weren’t aware 
of.  They were particularly interested in the final products and how the 
products were exported.” 

“Different processes that have to take place to get one finished object.” 

“Adaptation of one process to many different uses.” 

“Everything I learnt was new – I was on as steep a learning curve as the 
children.” 

It was not possible to quantify how much the teachers learnt about industry.  They 
may have learnt one part of an industrial process or completely changed their 
knowledge of industry through an increased awareness of the whole process.  We 
only know whether they thought they had learnt about one or more aspects of 
industry. 
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Teachers were also asked what they had learnt about science.  The wording in the 
original questionnaire was what had they learnt about teaching science.  The results 
are shown below. 

Figure 10-5:  What teachers learnt about science 
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65% of teachers stated that they learnt something new about science or teaching 
science. 

If they were asked about teaching science the majority of teachers answered that 
they had learnt about delivery of science lessons and if teachers were asked about 
science they were more likely to put ‘materials’.  ‘Materials’ refers to an area of the 
National Curriculum, ‘Materials and their properties’. 

More teachers thought they had learnt about delivery of science classes than any 
other area of science.  Many teachers felt that they could use some of the methods 
used by the trainer to improve their own science classes.  A smaller number of 
teachers also mentioned that they learnt how to apply science classes to real life, 
how to organise science lessons, and where to find new resources. 

Some quotations are included below but unfortunately, because the wording was 
changed half way through the period when the data was collected, it is difficult to 
draw any firm conclusions from this question. 

“Great practical investigation ideas.” 

“Gave the children a sense of purpose for their experiments.  The many links 
to our school policy ‘learning for life’ was very beneficial.” 

“Science can be fun and taught in a different way.  Listening to scientific 
language being used in the context of the classroom was very good.  I will 
be more specific in my teaching.” 

“I learned to have faith in 50 year five [children] all working on AT1 at the 
same time.  Also how to really push for analysis of patterns in results, 
interpretation of data and appraisal of investigations.” 

“How easy it was to make your own resources after being shown how to.  
Children retained much more knowledge from practical experiences.” 

In the future, the wording of the question is to be changed in order to help measure 
the learning outcomes of the teachers. 
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Differences in industrial knowledge 

88% of the teachers said that they learnt something about industry or teaching 
science or both.  We can take this a step further to investigate whether the 
teachers who did learn something differed in any way from the teachers who said 
that they did not learn anything. 

About 1 in 10 teachers said they had not learnt anything about industry or science.  
This may be because some teachers could not think of anything specific at the time 
of completing the questionnaire rather than because they had not learnt anything.  
One recommendation for the future may be that the question should be asked in a 
more open way rather than as a closed question.  

Is there any evidence that teachers with poor knowledge improved their knowledge 
through this training?  In the previous section we saw that knowledge could be 
measured through asking about the chemical industry.  Those who knew more 
about the industry stated that chemicals were combined, and those who knew little 
about the industry were more likely to put a negative answer, or no answer at all.  
These answers were investigated to see if there was any association with learning 
anything new. 

Figure 10-6:  Teachers who stated they learnt something about industry 
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The results in Figure 10-6 show that those teachers who initially knew the least 
were more likely to say that they had learnt something.  Teachers who had 
spontaneously stated negative things initially about industry or did not write 
anything about industry were more likely to have said they had learnt something 
after the training.  

Nearly three quarters of all the teachers who had been negative or unfamiliar with 
industry said they had learnt something compared with half of those teachers who 
had appeared to have the most knowledge, i.e., those that had described industry 
as ‘combining chemicals’.   

Summary 

A minority of teachers were able to say with any detail what the chemical industry 
does but most were able to give examples of what the chemical industry produces.  
This is not surprising, as it is a difficult question to answer, unless one is involved in 
the chemical industry. 
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88% of teachers said they had learnt something about industry or science after the 
training.  Many teachers gained a more balanced view of the chemical industry after 
completing the training.   
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11 Attitudes of teachers 

Attitudes towards industry before the training 

Teachers were asked their views of how industry affected their lives.   

Figure 11-1:  Teachers views on industry 

2

4

5

74

96

0 20 40 60 80 100

Research

Employment

Negative affects

Pollution

Use of products

 

Virtually all teachers thought that the chemical industry was necessary to produce 
the every day products that we need   Most teachers (74%) also felt that there was 
a negative aspect of industry; pollution. 

None of the teachers said that the chemical industry had no affect on their daily 
life.  Three teachers said that the industry had other negative effects (apart from 
pollution) and three teachers said that the industry provided positive aspects, 
namely, employment and research.  

One of the reasons there were so many teachers who thought pollution was directly 
affecting their lives may be because, in their view, industry is not doing enough to 
reduce pollution.  The teachers’ attitudes towards the chemical industry would be 
expected to be more positive if they thought pollution was kept to a minimum.  The 
teachers realise that the industry produces essential items so their views were not 
that industry should be banned. 

The attitude towards the chemical industry is quite similar to the attitude towards 
cars.  Most people are willing to accept the risk of pollution if it is giving back 
something very useful.  If prompted, most people would say that cars are 
pollutants, but asked to talk about cars, only a small number would say 
spontaneously that they are pollutants.  A similar picture is painted in this study.  
In the last section on knowledge, only 10% spontaneously cited pollution as a 
concern in the chemical industry but, when prompted, 74% of the teachers said 
that they are affected by pollution.  

In the previous study, this question was asked as part of an interview rather than a 
closed question so the answers cannot be compared.  It is interesting to note, 
however, that only a small proportion of the teachers in the previous study cited 
negative effects such as pollution, as they gave a similar profile of answers to the 
earlier question on what they knew about the chemical industry.   
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Attitudes towards resources before the training 

Teachers were asked whether they had used resources and 30 out of 58 teachers 
(52%) said that they had.  See Figure 11-2 for reasons why teachers used 
industrial resources. 

Figure 11-1:  reasons for using resources 
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The most common reasons for using industrial resources were because they were 
free and of good educational quality.  Many teachers also said they used them 
because they were at the children’s level.  Half of the teachers said that they used 
them because they fitted the curriculum and only a quarter used them because of 
their technical information. 

The reasons for using resources varied slightly from region to region.  However in 
all the regions, one of the most important reasons for using industrial resources 
was because of their good educational quality.  This was the most, or second most 
common reason to use them in all the regions. 

In the previous study, teachers said they would only use industrial resources if they 
fitted the teaching programme and they were good educational quality and the 
teachers in this study gave similar answers.  The most popular resources would be 
good quality, extremely relevant to the primary science curriculum and reasonably 
priced. 

The 28 teachers (48%) who had not used industrial resources were asked for 
reasons. 

Figure 11-3:  Reasons for not using resources 
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The main reason teachers had not used resources was because they had not seen 
any.  A small number of teachers had not used them because they did not like them 
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or they were not suitable.  These results are very similar for all the regions involved 
in the study. 

The reasons the teachers had not seen any could be wide ranging.  Teachers have 
very limited time to assess the suitability of educational materials. Some teachers 
may not have thought that useful information was available from companies for 
primary school age children.  Other teachers may have decided that there was 
enough information in the curriculum already.  Many teachers may not have known 
the benefit of these materials in putting the science curriculum into a real world 
context.  

Teachers would be more likely to have used industrial resources if another teacher 
in the school had passed them on, or a company had sent copies of the resources 
to the teacher.  Another source of information could be science training either by 
the teacher or the science co-ordinator in the school. 

In summary, many teachers had not used industrial resources but this was usually 
due to the fact that they had not seen any. 

Attitudes towards industrial links before the training 

Teachers were also asked what types of links they would like to have with industry. 

Figure 11-4:  Links with industry 
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Nearly half of the teachers did not feel able to answer the question and left it blank.  
A small number put that they did not know anything about links with industry.  
Nearly half of the teachers wrote down links such as site visits.  A further 12% said 
they would welcome ideas.  The other links cited were visiting speakers, practical 
experience, and community links such as sponsorship. 

Teachers would only want links with the chemical industry if they could see the 
relevance to teaching primary science.  Over half of teachers said they would like a 
link, which points to the fact that teachers would like to learn more about how links 
could benefit them. 

Some quotations are shown below in response to the question of what links would 
you like to have. 

“Similar links as outlined in Children Challenging Industry-linked to particular 
areas of NC science – showing why these areas are important.” 
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“Links with local, accessible industrial plants that could relate to our science 
curriculum.” 

“Opportunity to link any QCA topic to ‘real world’ experience.” 

The attitudes of teachers towards links were quite positive.  Many teachers had 
specific ideas for links and others would be willing to listen to ideas put to them and 
therefore learn about how industry helps contextualise the science curriculum. 

Attitudes towards resources and links after the training 

After the training sessions and visit to industry, teachers were asked about their 
views on using industrial resources in the future. 

Figure 11-2:  Use of resources 
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All the teachers stated that they would like to have contact with local industry and 
88% of teachers would consider using resources developed by industry or other 
resources. 

Before the training, the teacher’s attitudes towards resources were quite positive.  
About half of the teachers had used resources and this was mainly for their good 
educational quality.  The reason teachers had not used industrial resources was 
mainly because they had not seen them rather than because they had been 
consciously avoiding them.  Most teachers thought there were positive and negative 
aspects of the chemical industry and about two thirds of the teachers thought they 
would like links with the chemical industry. 

The response of teachers after they had the training sessions was extremely 
positive when compared with the 50% who had said they wanted links before the 
training, and this positive attitude towards industrial resources was most likely due 
to the impact of the training. 

In all the regions, the number of teachers who wanted links with industry increased 
significantly, by about 25%. 

The teachers were also asked why they would or would not consider using industrial 
contexts.  The results are shown in Figure 11-6. 
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Figure 11-3:  Reasons for using industrial contexts 
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Three quarters of the teachers stated that the reason for using industrial contexts 
was because it made science real  - it brought science to life.  Using industrial 
contexts was seen as important because it made the science curriculum more 
relevant.  The teachers realised that teaching the children science without giving it 
a context made it harder for the children to understand the relevance of science. 

An interesting point is that when the teachers were asked for their reasons for 
using industrial resources, before the training, none of them gave ‘real science’ as a 
reason.  They were given a list of reasons that did not include real science so they 
would have had to add it under ‘other reasons’ but nobody did this.  Maybe, it was 
because, before the CCI project, the positive aspects of teaching science with an 
industrial context, had never been emphasised.  

Before the training few teachers were aware of the need to relate science to the 
‘real world’.  By the end of the project, the teachers were more likely to say that 
resources made science more real than any other reason.  This indicates a radical 
change of teachers’ views to teaching the science curriculum as a direct result of 
the CCI project. 

Some teachers gave other reasons for using industrial contexts, such as it gave 
them new ideas for teaching science (other than real life context).  These reasons 
included comments such as; it made science fun, it made science interesting. 

1 in 10 teachers also mentioned that using an industrial context, and especially 
visiting industry, teaches children about possible career paths.  

Some teachers did not provide reasons, but this was not because they were 
negative about using resources.  Many teachers who answered ‘yes’ to all the parts 
of the question still left the ‘reasons section’ blank.   

Below are some of the quotations from teachers talking about industrial resources:  

“Helpful for children to see how science relates to everyday life.” 

“Useful for children to understand how learning in school relates to the adult 
world of industry.” 

“It makes children more interested in science if they see that there is an 
industrial or real life application for what they are learning.” 
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 “Good for children to see the relevance of experiments done in the 
classroom and on a larger scale.” 

Five teachers were more cautious and said they might use industrial contexts in the 
future.  Despite the training sessions, this small group of teachers was still not 
convinced of the importance of using industry in teaching primary science.  
Quotations from sceptical teachers are included below: 

“Resources produced by industries are often inappropriate or too complex or 
include industrial terms.” 

“Written resources would be too specialised and we have a science scheme 
in place.” 

“Depending upon national curriculum links.” 

“Would contact local industry if an organised programme was in place that 
was child friendly and well organised, such as Novartis [a CCI visit].” 

Time is frequently mentioned as an obstacle to using industrial contexts.  In the 
previous study, the teachers were revisited after a year and many had changed 
their teaching practices but very few of the teachers had visited industry again, 
even though they had said they were keen to do so.  They did not feel they had the 
time to organise it.  It is a difficult problem to overcome, as few companies would 
make the first move to invite schools to visit.  The CCI advisory teacher or other 
organisation needs to act as a broker in this process. 

Teachers only make time to forge links with industry if they are very motivated to 
do so, e.g. a strong link with the national curriculum and/or they have existing 
interest and knowledge from previous qualifications or training. 

Summary 

Before the training, when prompted, nearly all teachers thought there were positive 
and negative things about the chemical industry.  The general view was that the 
industry is necessary for the things we use, but many teachers feel that pollution is 
a mandatory by-product of chemical manufacture. 

Before they had the CCI training, many teachers had not received any information 
about the chemical industry either through resources developed by industry or 
through links with the chemical industry. 

Those that had used resources mostly did so because they were free and of good 
educational quality. 

The change in attitudes towards industrial resources that occurred during the CCI 
training was impressive.  All teachers thought that visits would be useful, compared 
with 53% of teachers wanting links before the training; 87% of teachers wanted to 
use resources developed by the industry, compared with 52% of teachers who had 
used resources before the training.  The training sessions had helped the teachers 
realise the relevance and importance of using different industrial resources.   

This training has significantly changed the attitudes of teachers.  Initially, the 
teachers were mostly neutral about industry, with a small group of teachers who 
were negative about the chemical industry.  After the training, the majority of 
teachers were extremely positive towards the chemical industry with a small group 
of more sceptical teachers.  Some of the initially negative group of teachers were 
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also in the sceptical group, but not all.  Therefore the vast majority of teachers had 
a more positive attitude towards the chemical industry after the training. 
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12   Conclusions 

Children’s data 

The CCI project involved many children from primary years 4 to 6.  The advisory 
teacher was able to offer a variety of topics to the teachers and children, to suit 
their needs and interests.  The topics Water for Industry and A Pinch of Salt were 
the most popular choices.  There was a wide choice of industrial sites for the 
children to visit, with three sites taking the bulk of the visits. 

The children who had been on a site visit were less likely to say that an industrial 
site was noisy, smelly, dirty, hot or dark.  They were more likely to say that 
industrial sites were large but with fewer people and more machines than expected.  
They were also more likely to say that industrial sites were not dangerous.  

Children who had not had a visit were more likely to say an industrial site was not 
dangerous and that there were few people working on the site, but the answers to 
all the other questions on the environment in industrial sites did not vary 
significantly. 

The results from the children’s drawings confirmed these results.  After the project, 
the children tended to include more items on their site drawings that indicated they 
were more aware of the processes involved in making products.  However, the 
children who had visited an industrial site and enjoyed their visit were more able to 
depict an accurate picture of industry than those who did not have a visit or had a 
visit but said they hadn’t enjoyed it   

Although children who had not had a visit were shown images of industry using 
video and photographs, for some children this was not in itself enough to learn 
about and demonstrate positive views of industry.  A well organised site visit 
appears to be the best option when educating primary school children about 
industrial sites.  

However, the classroom was an ideal environment to learn about the roles of 
scientists and engineers.  Whether they had a visit or not, many of the children 
clearly learnt about the important roles of scientists and engineers in industry.  
After the CCI project the children were seven times more likely to draw a scientist 
or engineer and significantly less likely to draw a ‘materials handler’, or packer. 

There were just two jobs the children were much more likely to state that they 
would choose after the CCI project and these were ‘scientist’ and ‘engineer’.  The 
proportion of children saying they would like to be a scientist was 3% before the 
project and increased eight fold to 24% after the project.  The proportion of 
children saying they would like to be an engineer was also 3% before the project 
and increased five fold to 15% after the project.  They were much less likely to 
choose to be a ‘materials handler’, ‘packer’ or ‘machine operator’. 

The project raised the children’s awareness dramatically, of the variety of jobs held 
in industry.  After the project, more than half of all the children mentioned that 
scientists and engineers worked in industry.  Jobs such as materials handler and 
machine operator were listed far less frequently.  

The children were aware of the need for scientific testing and had many opinions as 
to why testing was important. 
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The children really enjoyed the project with far more children indicating that they 
enjoyed activities than indicating that they did not enjoy them.  The activities 
enjoyed the most were those that were practical and containing new information. 

Teachers’ data 

The training achieved the targets it set out to meet. 

The reaction to the training was extremely positive.  Most teachers had nothing but 
praise for the training received.  Half of the teachers had not had recent training in 
science and half had no science qualifications. Training in industry was even less 
common with three quarters of teachers having no recent industry related training. 

It was also found that teachers were more likely to teach industry as part of the 
geography curriculum than the science curriculum.  Many teachers were not aware 
of the relevance of teaching science in an industrial context in order to make the 
subject more interesting and relevant.  Half the teachers had not used any 
resources developed by industry, usually because they did not know about them. 

Teachers increased their knowledge of the chemical industry and of science.  

Before the project, only a small minority of teachers were able to say with any 
detail what the chemical industry does.  By the end of the training nine out of ten 
teachers said they had learnt something about industry or science.  Many teachers 
gained a more balanced view of the chemical industry as a result of taking part in 
the project.   

Before the training, when prompted, nearly all teachers thought there were positive 
and negative things about the chemical industry.  The general view was that the 
industry is necessary for the things we use, with many teachers also referring to 
pollution as a mandatory by-product of their manufacture. 

Before the CCI training, many teachers had not received any information about the 
chemical industry either through resources developed by industry or through links 
with the chemical industry.   

A significant change in attitudes occurred towards industrial resources as a result of 
the training.  All teachers thought that visits would be useful, compared with 53% 
of teachers wanting links before the training; 87% of teachers wanted to use 
resources developed by the industry, compared with 52% of teachers who had used 
resources before the training.  After the training the majority of teachers were 
extremely positive towards the chemical industry with a small group remaining of 
more sceptical teachers.  

Summary 

The CCI project clearly achieved its main goals.  The children and teachers were far 
more knowledgeable about industry and the role of scientists after the project.  
Children were able to depict industrial sites accurately and the processes involved 
inside industrial sites.  Teachers felt they had learned about teaching science and 
were more likely to use industrial resources.  Teachers’ and childrens’ perceptions 
of industry, including safety, improved, particularly if they had been on a site visit.  
Far more children were aware of the roles of scientists and engineers, and aspired 
to working as one in the future.  Teachers and children had become much more 
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aware of the link between what happens in science lessons and what happens on 
industrial sites.  Teachers and children had enjoyed the project immensely.   
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13 Appendix 1:  Questionnaires 
Background 

Pre-questionnaire 

Post-questionnaire 
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14  Appendix 2:  Points system for analysing drawings 
The post-intervention drawings were compared to pre-intervention and points 
awarded or deducted according to pre-determined criteria.  The list of criteria for 
analysing ‘outside’ drawings is followed by the list for ‘inside’ drawings. 

One point for the outside drawings is awarded for the following: 

• Move from one to more buildings 
• Reduction to one or less chimneys 
• Addition of pipes 
• Removal of furnace 
• Removal of conveyor belt 
• Addition of control panel 
• Addition of process or scientific equipment 
• Addition of cooling towers 
• Addition of vessels/tanks 
• Addition of storage drums 
• Addition of road tankers 
• Addition of forklift trucks 
• Addition of specific buildings (e.g. warehouse or laboratory) 
• Addition of company name 
• Addition of specific features (e.g. barbed wire) 
• Addition of company name 
• Labelling, which demonstrates particular pieces of new knowledge 
• Significant change in the number of windows (e.g. from 1 to 10 or vice 

versa) 
• Addition of people doing jobs specific to the industry (e.g. scientist, forklift 

driver) 
 

In a similar way, points are deducted for elements that have been removed (or the 
reverse to the statement above) from the drawing. 

One point for the inside drawings is awarded for the following: 

• Move from one to more buildings 
• Reduction to one or less chimneys 
• Addition of pipes 
• Removal of furnace 
• Removal of conveyor belt 
• Addition of control panel 
• Addition of process or scientific equipment 
• Addition of cooling towers 
• Addition of vessels/tanks 
• Addition of storage drums 
• Addition of road tankers 
• Addition of forklift trucks 
• Addition of specific buildings (e.g. warehouse or laboratory) 
• Addition of specific features (e.g. security barrier) 
• Addition of company name 
• Labelling, which demonstrates particular pieces of new knowledge 
• Significant change in the number of windows (e.g. from 1 to 10 or vice 

versa) 
• Addition of people doing jobs specific to the industry (e.g. scientist, forklift 

driver) 
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In a similar way, points are deducted for elements that have been removed (or the 
reverse to the statement above) from the drawing. 
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