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Executive summary  
Continuing Professional Development  
 
Overview 
Continuing Professional Development (CPD) for teachers is essential if resources 
developed by the Plant Science Gardens (PSG) project are to be incorporated into 
lessons for 9-10 year old children in each of the partner countries. It emerged from 
teacher reflections on CPD activities that, particularly where a rigid national curriculum 
exists, the PSG project has raised awareness of the need to change teaching methods 
in general to include more child centred, enquiry orientated lessons.  
 
The PSG project has changed learning goals which in turn required teaching goals to 
change. Focusing simply on technical competence can make teacher development 
narrow and utilitarian.  CPD was needed which would create improvements in 
teacher’s perceptions which would influence their actions and children’s learning.  By 
experiencing what they would teach to children, teachers gained the confidence to 
facilitate PSG lessons. 
 
Initial research indicated that barriers existed to plant science out of doors. This 
project has shown botanic garden to be a bridge to enhanced plant science. It was 
important therefore that the botanic garden educators involved understood not only the 
content but also the underlying pedagogy.  A syllabus has been provided for school 
teachers and botanic garden educators. 
 
In the CPD programmes, each of the partners followed the syllabus but devised activities 
relevant to their unit: 
Austria: Experiments about plant growth;  
UK: Food;  
Bulgaria: Plants in Art; and  
Italy; Conservation. 
 
It was crucial to assess teachers’ prior knowledge and experience of teaching each of 
these curriculum topics and what strategies they used currently.  It was then important 
to provide a rationale for teaching enquiry based science and show how teachers 
might encourage children to generate their own questions, engage in group discussion 
and argumentation and make both observations and record data effectively. 
 
Each partner emphasised the strategies and activities in their unit and teachers were 
given practical experience of using the materials relevant to: 
Working like a scientist 
Group work 
Differentiation 
Formative assessment  
Teachers were interested in the new teaching approach; working like a scientist, some 
already did group work but others did not. Differentiation of lessons was more important 
in some schools than others, depending on the ability of the pupils in those particular 
schools, and formative assessment was a new concept for the majority. 
 
Teachers also discussed ways of planning the lessons and adapting the units to fit into 
their current planning and using the resources available to them.  They were also shown 
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the potential resources available at a botanic garden and completed activities that 
required the use of a range of plants. 
 
Reflections of the outcomes  
It is important that teachers themselves reflect on their lessons and they were given the 
opportunity to do so in interviews after lessons. The most telling outcome of CPD is how 
it impinges on teaching.  In part this was shown in videos of lessons and is discussed in 
Deliverable 3.1. 
 
CPD is a means to an end but it is notoriously difficult to move teachers from their 
“comfort zone”.  In some countries they have to plan their lessons with colleagues and 
have to justify changes which will involve new planning and resource use. In others the 
biggest problem is teacher motivation when teachers’ salaries are very low and because 
they often have to do a second job; time for CPD trainings, experimenting with new 
activities or finding additional materials for lessons is impossible.  In those countries 
where CPD is an acknowledged requirement and time allocated for it, there is still the 
issue of curriculum content; plant science is not a priority.  
 
Recommendations 
Educators in botanic gardens will need to include new teaching techniques in their 
repertoire.  Botanic garden networks may be important to achieving this change. 
 
Models of CPD that rely on one day of CPD to impart important new ways of teaching  
should be replaced by a series of CPD days in which a period of activity with classes and 
reflection on new teaching are essential elements. 
 
Botanic gardens will need funding to provide CPD if outdoor education is acknowledged 
by education ministries as important for all teachers.  
 
Research is still needed into: 
• the techniques best suited to teaching out-of-doors; 
• how teachers learn these techniques; 
• how time can be found within rigid curriculum structures for more first hand 

experience out-of-doors;  
• the means by which teachers incorporate children’s learning out of the classroom in 

a series of lessons in the classroom; and 
• how sites visited can remain sustainable despite frequent visits by large groups of 

teachers and children. 
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Training syllabus for teachers and botanic garden educators 
 
 
1. Introduction 
  Training strategies and activities have been developed to assist teachers to use the 
resources designed for the Plantscigardens (PSG) project.  Teachers and botanic 
garden educators are expected to use the syllabus in order to improve teaching and 
learning of plant science and to establish durable, long term, interactions between 
primary schools and botanic gardens. The resources are designed for children aged 9 -
10 and so teachers of this age group are the potential audience for the Continuing 
Professional Development outlined here.   
 

Figure 1 A diagrammatic interpretation of the basis of the PSG project for 
an initial botanic garden experience 
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1.1 Continuing professional development 
   Continuing Professional Development (CPD) for teachers is essential if the 
resources developed by the PlantSciGardens (PSG) project are to be incorporated 
into lessons for 9-10 year olds and, potentially, the ethos of a whole school. 
   Focusing simply on technical competence can make teacher development narrow and 
utilitarian and there is evidence that traditional forms of professional development are 
not effective in creating improvements in children learning.  If PSG is to change 
fundamental learning goals it will also need to change teaching goals (Reil 2000) and 
probably the whole school “ecosystem” (Hoban, 2003); its ethos, work with parents and 
links with the wider community including botanic gardens.  
 
   For plant science to be included and taught effectively in schools, a change process 
will be essential in many schools. In some instances the change will be drastic and CPD 
that is effective and supportive will be an essential part of the process. This project is 
initiating in-service teacher training and has the potential to prompt changes in initial 
teacher training that we hope will have far reaching pedagogical implications for plant 
science education inside and outside the classroom. 
 
   Tripp’s (1994) work on critical incidents in teachers’ practice indicates that the 
environment in which teachers work affects their practice and must not be ignored.  This 
aspect of teacher change is particularly relevant to the PSG project because the outdoor 
environment of a school may either assist or be a barrier to working with plants. Where 
barriers exist, a botanic garden can be a bridge to enhancing plant science because 
each garden offers a huge range of plants with which teachers and children can engage. 
 
   In this project there is a necessary second strand of professional development.  School 
teachers using the PSG project resources are likely to approach botanic garden 
educators so that the practical aspects of the units can be undertaken.  The educators 
involved will need to understand not only the content but also the underlying pedagogy.  
They must also be prepared to provide plant material relevant to the units.   
 
   Experiential learning out-of-doors in particular, will emphasise: 

• encouraging children to generate their own questions 
• engagement in observation and investigations,  
• development of recording and enquiry skills,  
• group discussion and argumentation. 

Children need these skills in order to engage with plants and begin to understand that 
the nature of science is not just to learn an uncontested body of knowledge. The PSG 
units also offer the opportunity for differentiation so that children of different abilities can 
learn effectively. 
 
   A programme of professional development for botanic garden educators will be 
particularly important where the staff involved have never been through a teacher 
training programme or taught in schools.  
 
1.2. Rationale for a programme that promotes plant science education in 
schools 
   Controversial issues require an understanding of aspects of science: for example, 
deciding the issues relevant to huge areas of tropical rainforest being uprooted to 
make way for agriculture or criteria for building roads through ancient woodland. 
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Weighing scientific evidence plays an important role in resolving problems and 
underpins decision making.   
 
   Understanding how to collect and use scientific evidence about plants in particular, 
is an essential part of current and future education of those who will become active 
members of a democratic society.  At a more practical level, understanding scientific 
enquiry is essential for those children who will study and use science in their future 
careers. 
 
   Assumptions in science - that children learn to enquire by simply being involved in 
doing enquiries and that they learn to marshal arguments by discussing scientific 
issues - are being challenged (Simon et al, 2006).  Thinking skills are at the core of 
scientific enquiry and argumentation.   
 
   Any practical work, and particularly work out-of-doors, is necessary to successful 
plant science enquiry and demands that teachers understand how to engage children, 
how to utilise particular skills, how to teach out-of-doors and understand the means by 
which they can explore children’s learning.  Many important kinds of scientific enquiry 
are absent from a teacher’s repertoire and Watson et al, (1999) suggest specifically  
 

Scientific 
enquiry 
method 

Examples from the PSG 
project that address a 

deficiency 

Skills learnt 

Classification Families from which food 
plants come 

Photographic recording, voice 
recordings of observations  

Ecological 
investigations 

Interdependence and 
pollination 

Creating representations of the 
results of their enquiries e.g. 
graphs, models 

Using second-
hand data 

Pollination - bee graphs 
and  Red book for 
endangered species  

Practicing research skills; Making 
and using keys; 
 

Collecting data 
to test models 

Pea and carrot life-cycles Closely observing and making 
surveys to seek patterns;  
Developing their own models of 
natural phenomena. 

Trial and error Which plants can be used 
to make paper or dyes 

Generation of their own questions 
from which to devise experiments 
and then predict an outcome, carry 
out the experiment. 

Close 
observation 

Seed germination Observe, describe and explain the 
findings and compare these 
findings with results from others.  

Lessons have been developed by partners and teachers involved in the PSG project 
that address these gaps in school scientific enquiry.   
 
   It is important too that the resources are perceived as part of everyday life.  The 
units include examples of plant use in food or fibres, conservation locally and human 
life in general.  Ecological interdependence is also acknowledged.  Parents, 
grandparents, other family members and friends can reinforce positive attitudes to 
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science in general and plant science in particular and the units suggest ways in which 
children can engage with plants outside the classroom at home or in the community. 
 
2. Introduction to the Continuing Professional Development programme for 
teachers 
   CPD providers using the programme outlined below will need to identify a number of 
fundamental issues relevant to a particular group of teachers, the PSG units they will 
be teaching, CPD in general and teaching science in particular.   
 
They will need to identify: 
• teachers’ prior knowledge and experience of teaching food, or plants in art, or 

photosynthesis, or conservation; 
• what strategies they use currently to facilitate teaching food, or plants in art, or 

photosynthesis, or conservation; 
• the extent to which they understand the rationale for teaching enquiry based 

science; 
• their prior knowledge and understanding of how to encourage children to generate 

their own questions, how to engage in group discussion and argumentation, how 
to observe and record effectively; 

• what resources they have available for the activities envisaged in the PSG 
resources in the food, or plants in art, or photosynthesis, or conservation units. 

 
They will also need to consider teachers’ reflective practice: 
• the extent to which teachers already reflect on their own practice and assist others 

in their reflections; 
• the extent to which teachers are able to collect evidence to show their growing 

competence and accomplishment. 
 
2.1 Aim 
A PSG course should help teachers to: 
• understand the nature of science; that it is not just a body of knowledge of  

uncontested knowledge;  
• apply the resources and enquiry skills in a range of scientific contexts; 
• plan and carry out plant science lessons using a range of PSG enquiry activities; 
• develop their questioning skills; 
• develop children’s questioning skills; 
• foster argumentative discussions amongst their children; 
• assess their children’s understanding; 
• make better use of botanic garden resources in their teaching; 
• evaluate other teachers’ lessons and offer constructive comment; 
• select, organise and present clearly information that they gather about lessons. 
 
2.2. Resources 
Outdoors 
There must be sufficient plant material for CPD to enable teachers to work together in 
small groups.  Teachers will need to consider class access to a garden or plant 
containers or a botanic garden and plant materials relevant to the units.   
 
 

 8



Indoors 
PSG units in paper form, PowerPoint presentations, whiteboard and computer resources 
available. 
 
3. The Syllabus 
   This generic syllabus has been designed as a guide intended to fulfil the outlined aims 
and allow a number of different approaches.  It can be implemented over varying periods 
of time and to a broad spectrum of teachers.  Variations provided by PSG partners for 
their specific units and different education systems are included in the appendices.  
The syllabus includes the following components because they are considered to be 
essential in preparing teachers to use PSG resource units within their practice. 
• Exploring current practice 
• Teaching and learning techniques  
• Planning for PSG lessons 
• Facilitating a PSG lesson  
• Evaluating a PSG lesson 
• Reflecting and sharing teachers’ practice 
 
3.1. Exploring current practice 
   Teachers will vary in their teaching experience and accomplishment in science 
teaching; they can range from newly qualified teachers (NQT) to heads of science 
departments. Some teachers may show enthusiasm for and familiarity with enquiry 
learning and argumentation in plant science but others, although experienced 
teachers, may be less aware.  
 
   If plant science, techniques of argumentation and/or enquiry skills are new concepts 
for teachers, CPD providers will need to consider how they change pedagogy.  One 
aim for PSG CPD is to overcome the perception that science education is solely about 
teaching a body of uncontested knowledge. Argumentation and enquiry emphasise the 
testing of data and deriving knowledge from doing so.  Data may support one or more 
interpretations and there are strengths and weaknesses to any interpretation of data. 
Strategies and activities for lessons including argumentation and long term enquiry 
that underlie the uncertain nature of science will need to be fully explained and 
practiced. 
 
   Before starting to discuss the PSG programme it is important to consider Health & 
Safety issues and Risk Assessment when teaching out-of-doors.   
 
3.2. Teaching and learning  
   Discussion of learning objectives of the elements of the unit you are working on, and 
go on to consider the following strategies and activities included in the unit: 
• Working like a scientist 
• Group work 
• Differentiation 
• Formative assessment  
 
Working like a scientist  
Scientists in the past started with no model or someone to tell them what to do.  

 9



Provide examples from the unit of how to encourage observation e.g. observing plant 
life-cycles, bees pollinating plants, landscapes in which endangered species exist, 
flowers, leaf shape, bark texture, thorns, tendrils. 
 
Provide examples of how to encourage creative thinking and problem solving e.g. 
mysteries, concept cartoons, investigations.  Discuss how to encourage children’s 
ability to generate questions and what might stimulate their curiosity e.g. collecting 
plant materials out-of-doors for a specific purpose, concept mapping, sequencing a 
life-cycle, data on graphs, discussion of how to set up an experiment.  
 
Consider how evidence might be generated and what constitutes an argument.  
Consider how to include parents in PSG science to underpin science as part of 
everyday life. 
 
Group work (See CPD PowerPoint presentation in annex 1). 
Emphasise the social nature of learning both indoors and in a garden. 
Consider the value of small group discussion for learning science. 
Explore the most effective uses of small group discussion. 
Consider how small groups should be organized. 
Introduce strategies for using small group work. 
 
Differentiation 
Teaching and learning with due attention to children’s ability. 
There are elements of each unit that can be adapted to the ability of the children, 
whether by use of specific plant material or by giving some children extension 
activities. 
 
Formative assessment  
The teacher has a model of progression for a particular investigation type and the aims 
and objectives of that investigation.  Teachers communicate these aims and share the 
success criteria with children – children understand the reason for the investigation and 
what they have to do to succeed.  Formative assessment will help teachers to identify 
gaps in children’s knowledge if they develop effective strategies for formative 
assessment of science lessons (Naylor et al, 2004).   
 
Questions and classroom talk can be used to challenge and explore children’s ideas 
and reasoning.  Progress within each unit can be checked, e.g. by children making an 
individual concept map at the start of a unit and re-visiting it at the end to add their 
current understanding to it. Peer review of these maps may also be helpful (each child 
uses a different colour to add comments or data). 
 
Concept cartoons used at the beginning of a topic may stimulate investigations and 
test children’s ability to plan systematic enquiries.  Concept cartoons, used after 
theoretical and practical work has been completed, can be designed to indicate the 
application of understanding in a different but related situation.  Such activities reveal 
any misconceptions that still exist and guide teachers’ planning to address gaps in 
knowledge or understanding.  Feedback at each point should not be at the ego-centric 
level (e.g. you have done well) but task-orientated instead, focussing on how children 
can improve their work. 
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Teachers can be asked to generate criteria for evaluating children’s work and their 
arguments in particular. They should be able to determine which are the weakest and 
which the strongest arguments and what the arguments and conclusions reveal about 
the children’s understanding.   
 
3.3. Planning a PSG lesson 
   During the PSG project, teachers have co-operated with PSG partners in the 
planning of lessons.  The units are provided in a form that can be adapted to the time 
available. 
 
   Teachers will need an explanation of the units and lesson outlines with some ideas 
about their intended use.  Discussion of examples will show potential use (Sandoval, 
2003).  Elements of the children’s activity sheets should be duplicated and presented 
in the way they would be to a class.  For example the life-cycle of the pea pictures 
should be printed (in colour if possible) then cut up and laminated individually.  The 
calendar needs to be printed and laminated and a piece of blue-tack attached to each 
photograph so that it can be stuck onto the calendar but easily moved around.  Group 
discussion of the positioning of the photographs is where the thinking and learning 
begin. Bigger photographs and a calendar reduced to the life-time of the pea plant 
could assist with differentiation. 
 
   Discussion of each lesson should review the teaching and learning goals of the PSG 
project and the teacher’s own goals relating to the relevant curriculum.  It may be 
necessary to explain some activities more fully if they are unfamiliar to teachers e.g. 
argumentation.   
 
Argumentation: to be productive children must listen to each other and co-operate 
effectively for there to be good collaboration in an argumentation lesson. This diagram 
illustrates the outcomes that teachers might expect as children argue about a PSG 
topic. 
 
Figure 2.  What makes a good argument? (a diagram generated by children) 
 

What makes a good 
argument? 

Reasons Persuasive language 

Facts 
Evidence 

To support your 
ideas 

 

 
 
 
 
 
 
 
 
 
 
 
 
   The group work ideas shown in the CPD PowerPoint presentation can be adapted to 
the kind of argument the teacher chooses to introduce.  It is very important that teachers’ 
understand the various group work options open to them for work indoors and outside.  
By working with groups teachers are creating a classroom environment that focuses on 
improvement where children feel comfortable about expressing their views and are 
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happy to make mistakes when uncertain.  Supportive group work can help clarify 
children’s understanding. 
 
   When children work well in groups the teacher may expect to see the outcomes shown 
in Figure 3.  
 
Figure 3.  A children generated spider diagram of good group working practice.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
Research evidence suggests that it is only by talking about their own reasoning that 
children begin to clarify their understanding (Veerman et al, 2002). If they can pick out 
the strengths and weaknesses of all of the arguments put forward they will begin to gain 
an insight into the quality of arguments and what constitutes a good argument. Teachers 
will need to encourage children to apply these simple evaluative tests to their own 
arguments: 
• Does each reason, spoken or written, match evidence? 
• Is all the evidence considered? 
• Is the reasoning correct? 
• Is the final decision justified adequately?  
Encouraging children to ask questions of each other will allow them to develop peer and 
self-assessment skills in PSG lessons. 
 
3.4. Time for teachers to engage with the units 
   It is essential that teachers are given the opportunity and time to engage with PSG 
units.  They might ask questions as they determine what they need to know to be able to 
set up argumentation, outdoor experiments, life-cycles, art projects or conservation work 
as part of a lesson.  They might need reassurance on the balance between content 
knowledge with ensuring understanding that comes from everyday life observations and 
the systematic enquiry integrated into these units. 
 
3.5. Guidance about plants 
   Teachers will certainly need guidance on the most appropriate time of year to teach 
with the resource e.g. plant material available or planting times for seeds.  How long it 
will take to teach an element of a unit and whether they can change the timing e.g. work 
frequently for short periods of time - a few minutes each day or whether some of the 
activities require fewer but longer sessions.  They may also want to change the order in 
which they use the units to fit in with their short, medium and long term planning. 

Co-operation 

What makes good 
group work? 

Listening 

Sharing 
your 
opinions 

Good 
body 
language 

Looking at the 
speaker, nodding, 
smiling  

Paying 
full 
attention 

Waiting to speak Using positive 
language even if 

you disagree 
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As there are clear links to many curriculum subjects, these units may be integrated into 
curriculum areas where plant science is not the main focus but which will allow time in 
the school day for children to go out-of-doors and work with plants.  Literacy, numeracy 
and IT potential can be pointed out. The benefits for a children’s social, psychological 
and spiritual development, derived from time working in a school garden or on visits to a 
botanic garden, can be emphasised.  

3.6. Reflection 
   New models of CPD suggest that there should be a number of meetings between 
teachers and experts (Guskey, 1995).  Multiple meetings offer teachers opportunities 
to feedback what they have done with children, how their children reacted, how they 
adapted the resources, what problems they encountered and what they have learned 
from working with the PSG units. 
 
   Collating of evidence of practice need not be laboured but emphasis should be placed 
on how useful it is to note personal reflections and analysis of a lesson soon after it has 
finished (Schon, 1987). Teachers might be provided with a folder in which to collect 
evidence. If teachers are to show peers and researchers evidence of practice it will be 
important to establish compatibility of their items with computers and interactive 
whiteboards because incompatibility wastes time in a future CPD session. 
 
3.6.1 Teachers’ ability to reflect on their own practice and to assist others in 
their reflections  
   In all of the meetings teachers attend they should be invited to share the outcomes 
of PSG lessons since the previous meeting (Schon, 1995). Teachers should be asked 
to collect evidence of their PSG lessons – lesson plans, children’s work, a video or 
photographs of outdoor activities - amongst others (Simon et al, 2006).  This is in 
essence a portfolio but teachers have mixed ideas about reasons for putting a portfolio 
together consequently the aim of recoding for future development in a folder/portfolio 
should be made clear.  
 
   Such evidence becomes the basis of discussion that enables the evidence provider 
and the other participants to reflect on planning, resources, strategies for group work, 
formative assessment and children engagement in these lessons. In this way each 
teacher clarifies her/his understanding of the nature of science, scientific enquiry, the 
structure of argument, activities that engaged children inside and outside the 
classroom and how their practice has developed or changed.  
 
   CPD providers will need to allow sufficient time for reflection in CDP courses.  Much 
will depend on how individuals have prepared (whether they have generated data e.g. 
a video, children’s work and brought them to the meeting), the size of the group and 
teachers’ willingness to share reflections with others.  
 
   Providers will need to be aware of the implied critique in a process of reflection and 
work towards positive outcomes for everyone involved.  Positive feedback from peers 
during CPD is likely to enhance everyone’s learning, intensify their focus and stimulate 
further learning. 
 
3.7. Evaluation 
By the end of the entire CPD programme teachers should have: 
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• developed a rationale for teaching in which PSG units are included; 
• gained sufficient confidence to integrate the strategies and activities into their own 

plant science lessons; 
• engaged with effective strategies and activities for group work, enquiry and 

argumentation;  
• accepted the effectiveness of teaching outside the classroom; 
• worked with a botanic garden to help extend their children’s understanding of plant 

science.  
 
   Reiterated throughout the CPD will be the potential for PSG lessons to offer 
opportunities to stimulate enquiry and argumentation indoors and out-of-doors and 
encouraging children to begin to raise plant science questions and seek answers.  
 
   At the end of a CPD day it may be helpful for the provider to give the participants a 
questionnaire to evaluate the course but evaluation can also be derived from videoing 
the activities of the day.  Equally important is the ongoing close working relationship with 
participants and encouraging them to amass evidence in their portfolios. 
 
4. CPD and Botanic Garden Educators 
 
4.1. Introduction 
   The CPD outlined for teachers will need to be provided for botanic garden educators 
and fully explained to them so that they can communicate the underlying pedagogy and 
plant science to teachers.  They will also need to consider how a botanic garden element 
will fit into the programme offered to teachers as part of the project resources. 
 
4.2. The rationale for botanic garden educator CPD 
   Botanic garden educators should have some experience of providing programmes for 
teachers if they are following BGCI guidelines. BGCI’s view on teacher training 
http://www.bgci.org/education/TeacherTraining/ is helpful here because it suggests that 
to truly make a difference for the better, botanic gardens need to have considered 
carefully both the aim and purpose of their approach to teacher training.  The PSG 
project has developed resources and this CPD package so part of the work has been 
done, the educator then has to adapt the resources to their garden and specific 
curriculum.  
 
   BGCI also indicates that teachers want programmes that are practical in nature, giving 
them models and activities that they can easily apply to their everyday work.  The CPD 
outlined above can take place in the botanic garden but, because teachers often have 
limited time available for in-service training, alternative models of CPD may be more 
appropriate. Twilight (4pm to 6pm) sessions either at the botanic garden or, for a cluster 
of schools, in the schools grounds of a participating school may be more appropriate.  
 
5. The botanic garden element of a PSG unit 
 
5.1. Introduction 
   In part this project could enable botanic gardens to engage with more schools because 
the content is linked with learning about the nature of science and developing children’s 
thinking skills. Botanic gardens that use the PSG units will need to introduce them into 
schools for the change process in plant science to take place.  A good relationship with 
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local authority science advisors (or those who mentor science teachers) may be helpful 
in reaching a wide range of schools.  The programmes have been written for children 
aged 9-10 years of age in mind. 
 
If the aim of a school visit is to spend as little time as possible indoors because the visit 
bridges the gap in school ground provision then the teachers should be given the same 
opportunity – as much time as possible on the CPD should be outside and the activities 
of the PSG units that underline engagement with plants. 
 
5.1.1. Health and Safety and Risk Assessment 
The garden concerned may have its own Health & Safety policy or will need to read 
Kew’s School Health & Safety guidelines and ‘Making the most of your visit’ 
(http://www.kew.org/education).  Before a school visits there should be a Risk 
Assessment related to the element of the PSG unit being followed.  A school should be 
offered a preliminary visit to conduct its own Risk Assessment.  The botanic garden 
should also remind the lead teacher immediately before the visit about potential risks on 
site so that everyone on the visit can be made aware of any new obstacles or problems.   
 
Arrangements for meeting and greeting, lunch and time of departure should be 
incorporated into the botanic garden lesson plan.  Again the school should be involved in 
the planning and a written plan should be given to every adult involved before the visit.  
Schools should be asked to ensure that everyone knows about first aid actions and 
where to meet in an emergency or if anyone gets lost. 
 
5.2 Exploring current practice 
   Botanic garden educators will vary in their teaching experience and accomplishment 
in science teaching. Some may be enthusiastic and familiar with enquiry learning and 
argumentation in plant science but others may be less aware of the strategies and 
activities involved in scientific enquiry or argumentation.  
 
   If schools are introducing new pedagogy and ways of working in science, botanic 
garden educators will need to do so too.  One aim for PSG is to overcome the 
perception that science education is solely about teaching a body of uncontested 
knowledge. Argumentation and scientific enquiry emphasise the collection of evidence 
and deriving knowledge from it.  It is important to highlight the uncertain nature of 
science when working with children in the botanic garden. 
 
   The elements of the botanic garden educators CPD that will follow are similar to 
elements of the teachers’ CPD and each element should be raised and discussed. 
• Teaching and learning techniques  
• Planning for PSG lessons 
• Facilitating a PSG lesson  
• Evaluating a PSG lesson 
 
5.3. Teaching and learning techniques in a botanic garden 
   Facilitating a PSG lesson requires educators to be aware of what makes a good 
science lesson: 

Working like a scientist  
Group work 
Differentiation 
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Assessment for learning 
 
Working like a scientist 
   Telling children about plants is easier and quicker than letting them find out information 
for themselves but this is not a helpful strategy when the aim is for them to make good 
observations, record what they see and be stimulated to think more deeply.  For children 
to engage in experiential learning those who have responsibility for each group (a 
helper/parent) must also be a facilitator.  Everyone involved with the children on the visit 
should be encouraged to stand back so that children are challenged to find out things for 
themselves. 
 
  Botanic gardens can suggest methods for recording plants to teacher so that children 
have enough information and evidence for use back in the classroom.  Teachers should 
be advised on what they can bring, or the botanic garden can provided, to assist with 
recording observations. 
• Scientific notebooks in which the children write their observations, sensory data, or 

make sketches or drawings of specific plants.  Sheets of paper are less helpful 
because single pages are lost easily and a bulky clipboard is cumbersome. 

• Digital camera (close plant photography may need a good lens but a good digital 
camera should be adequate) 

• Recording pupil’s talk (mp3 players)  
• Hand lenses and measuring equipment (rules, quadrats) 
• PDAs or mobile phone technology are used in some gardens 

 
   Ready made worksheets should be avoided if children are to record their own 
questions or fulfil a task that requires them to note their own wide ranging observations. 
A broad range of opportunities will be needed so that children record environmental 
factors or events that show interdependence of plants and animals during the activity.  
Practising observation is more important than just finding an answer which is likely to 
narrow a child’s focus. Recording is a scientific skill and children’s need to know that 
their observations are important for everyone in the next lesson. Scientific note books 
can be part of the assessment process as they indicate a child’s learning trajectory over 
time. 
 
Group work (see CPD PowerPoint presentation in annex 1) 
   It will be helpful if teachers divide the children into groups.  They will have seen the 
PSG units that will be used in the botanic garden and will know what will be taught and 
the level of focus that will be expected; friendship groups are more usual on schools trips 
but are not necessarily appropriate on a day when time is limited for completion a 
number of tasks. 
 
  To encourage creative thinking and problem solving children will need to engage in 
enquiry and investigation.  Children have to raise questions they want answered.  To 
stimulate curiosity, they could work on a concept map or concept cartoon before the visit 
and look for evidence on the visit. Deciding what constitutes evidence is also possible if 
children engage with a wide range of plant material out-of-doors.  
 
  Children in groups should have specific tasks to carry out and a finite time to complete 
each one.  Three 15 minute tasks might be better than one task that incorporates all of 
these tasks for 45 minutes.  Time should be planned into the day for one or more 
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feedback sessions.  Group work in which a spokesperson knows their role from the 
outset will enable effective feedback.  
 
Differentiation 
   Written material e.g. plant labels and interpretation boards will be helpful for some but 
different strategies will be needed for poor readers.  Visually rich keys or sets of 
photographs of plants that children have to find will stimulate discussion as they 
compare the photograph with various species or varieties. With digital photography these 
can be taken the day before the visit, printed and laminated ready for use. Sound 
recordings about plants are equally useful if they raise questions. 
 
   Differentiation will be made possible in part by the group work and the way in which the 
teacher divides a class. A facilitator needs to be aware that the groups will complete 
tasks at different times and that those who finish quickly may have missed essential 
elements of the lesson.  Prompting those who have difficulty completing tasks, and/or 
extension exercises for able children, may be necessary. 
 
Assessment for learning 
   Contact with the school both before and after a visit will assist a teacher with planning 
for effective formative assessment. It is also essential that the work done in the botanic 
garden is perceived by everyone on the visit as crucial to learning (Foskett, 2001).  The 
questions that children generate will need to be addressed during the day.  The 
evidence they generate will need to be recorded. Time must be allowed for plenary 
sessions when children’s thoughts are drawn together and the gaps in their knowledge 
considered.  
 
5.4. Planning for PSG lessons in the botanic garden 
   Planning for the botanic garden lesson has already been done in the PSG project but it 
will be important for them to check on the plant material available before schools come 
to the garden.  Botanic garden educators should be familiar with the seasonal nature of 
the topics included in the unit they are working with; which element would make the best 
lessons for autumn or for spring.  They should advise teachers on timing of lessons with 
flowering and seeding times, interdependence (e.g. when to observe most bees), 
vegetable planting and harvest times, leaves and seeds that can be collected by season 
and any plants or parts of plants that present risks e.g. thorns, at different times of the 
year.  
 
   Depending on the unit, the botanic garden will need relevant plant material to fulfil 
teacher expectations for the unit e.g. any different vegetable plants in fruit or flower for 
the food unit, plants that are being conserved which are in flower or seed and not 
dormant, fibrous plants are available for paper making or there are sufficient leaves on 
plants for experimental work on living plants. Children must be allowed to have sensory 
experiences during the day e.g. feeling texture, smelling scented flowers or leaves. 
Scientific skills of observation, classification, recording and use of scientific language will 
only be possible if the plants are available for the children to use on their visit(s). 
 
  Sufficient plant material to enable class groups to participate is essential.  If there are 
too many children trying to see the only plant specimen available, observations or 
sensory stimulation will be limited and could diminish understanding.  Long term 
planning by botanic garden educators and co-operation from other departments will be 
needed at the garden.   
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Teachers may have limited horticultural skills.  Some of the units use plant materials that 
can be grown easily in the school grounds and long term experiments will only be 
possible if the teacher can manage to grow plants themselves and children can observe 
these plants daily.  Botanic gardens may need to offer assistance – either horticulture 
CPD, lists of plants or planting plans e.g. a seed sowing plan for food plant is included in 
the Food unit. Stress too that the children will spend as little time as possible indoors 
when they visit a botanic garden because the aim is to bridge a gap in plant species 
scarcity in school grounds; it is not a visit to a classroom in a different location. 
  
5.5. Evaluating PSG lessons 
   Formative assessment is necessary for the teacher since she/he will need children to 
reach an understanding of the plant science underlying the visit. It is more likely that 
such assessment will take place at schools when the data collected can be used to 
repeat a concept map, add to one produced before the day or to review a concept 
cartoon.  Data might also be applied in a new situation e.g. a role play. If there are still 
gaps in children’s knowledge or understanding a teacher may not be able to fill them 
without help from the botanic garden educator.  For this very reason close links should 
be developed to enable a dialogue. 
 
  If the botanic garden requests a copy of formative assessment exercises, it can 
evaluate its own ability to stimulate children’s observation, recording, thinking and 
questioning. When a number of schools provide data, good practice or problems may 
become apparent and the botanic garden educators can consider future lessons. 
 
6. Reflection 
  There should be some discussion of how botanic garden educators reflect on their 
lessons.  Notes made after a school visit will help them to analyse the lesson and 
consider how they might teach differently on another occasion.  
 
  It might be helpful to provide a folder in which the botanic garden educator will collect 
evidence for the PSG project on the lessons completed using the resources provided. 
It will provide researchers with evidence of practice. If these CPD days are to be 
effective, there should be some follow-up session when botanic garden educators 
share their reflections with others.  Such an activity would be useful for new entrants to 
education in botanic gardens and long term planning.  
 
  By the end of the CPD programme for botanic garden educators they should have: 
• developed a rationale for using PSG units in the garden; 
• considered effective ways of helping teachers to teach plant science; 
• considered effective strategies for facilitating group work and enquiry;  
• gained sufficient confidence to integrate PSG strategies and activities into their plant 

science lessons; 
• considered working closely with schools to help extend children’s understanding of 

plant science; 
• consider using PSG lessons as a means of evaluating their own practice.  
 
  Reiterated throughout the CPD will be the potential to offer opportunities to stimulate 
enquiry and argumentation out-of-doors.  Children should also be encouraged to raise 
their own questions and seek answers through observation and discussion. Botanic 
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garden educators are facilitating this process and not acting as the “fount of all 
knowledge” and telling plant anecdotes is not an end in itself. 
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Appendices 
Appendix 1: UK 
Food 
 
Pre-course information 
Teachers were given an agenda for the day with a venue location map, location of the 
room being used, advice on timing throughout the day and any information that the 
teachers may need e.g. bring school dates to assist their planning.  
Reiterated throughout the CPD was the potential for PSG lessons to offer 
opportunities to stimulate enquiry and argumentation indoors and out-of-doors and 
that children should be encouraged to begin to raise questions and seek answers for 
themselves. 
 
A. Exploring current practice 
Each teacher was invited to explain their experience of using the resources and out-of-
doors work so far. CPD providers used a flip chart to record this information. They were 
also asked about their experience of teaching science.   
In groups, teachers were asked to discuss the reasons for argumentation and enquiry 
in plant science. In a plenary there was emphasis on the link between plant science 
and the teaching and learning goals (working like a scientist, group work, 
differentiation and formative assessment) of the PSG project. 
Throughout we offered reassurance on the balance between content knowledge with 
ensuring understanding that comes from everyday life observations and the 
systematic enquiry integrated into these units.  Strategies and activities for lessons 
including argumentation and long term enquiry that underlie the uncertain nature of 
science were modelled during the day using the PSG units. 
 
B. Teaching and learning  
We asked teachers to work out what they had to do with their classes from the notes in 
each unit.  There was discussion of the learning objectives of the units as they worked 
through them. They varied in their grasp of the scientific objectives e.g. one group found 
it easy to grasp that the sequence on the vegetable identification evidence cards started 
with sensory information; seeing, touching and moved on to cutting vegetables open. 
Another group saw that the information gave them the language to use in their 
justification of their conclusion.  
They went on to consider the following strategies and activities included in the unit: 
Working like a scientist 
Group work 
Differentiation 
Formative assessment  
 
Working like a scientist  
Examples from the unit were provided of how to encourage observation e.g. observing 
plant life-cycles, bees pollinating plants, landscapes in which endangered species 
exist, flowers, leaf shape, bark texture, thorns and tendrils. 
There were examples of how to encourage creative thinking and problem solving 
using the mysteries, concept cartoons, graphs, and scenarios to encourage children to 
generate their own questions. 
We discussed how to encourage children’s ability to question and what might stimulate 
their curiosity e.g. collecting plant materials out-of-doors for a specific purpose, 
concept mapping, sequencing a life-cycle and data on graphs.  There was discussion 
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of how they might set up an experiment to generate evidence and what constitutes a 
scientific argument. 
We considered how to include parents, grandparents or others in PSG science to 
underpin science as part of everyday life and discussion of looking for evidence in 
ways that are easy to access. The vegetable survey sheet was shown as an example 
of collecting evidence from peers whose knowledge is as valuable as any expert’s in 
the context of the Food unit. 
 
Group work: CPD PowerPoint presentation. 
Emphasised the social nature of learning both indoors and in a garden. 
Considered the value of small group discussion for learning science. 
Explored the most effective uses of small group discussion. 
Considered how small groups should be organised. 
Introduced strategies to use for small group work. 
One group asked for a CPD for their school because they had no experience of using 
argumentation. 
 
Differentiation: 
There was considerable discussion of differentiation; teaching and learning with due 
attention to children’s ability.  We showed where units could be adapted to the ability 
of the children e.g. by using different plant material or by giving some children 
extension activities.   
Language use seemed to be the main issue e.g. teachers wanted to reduce evidence 
cards to looks like, feels like, smells like but we suggested leaving them as they were 
and lower ability children using only a few cards so that they were included in the same 
activity.  We also talked about Health & Safety as the teachers cut up the vegetables. 
 
Formative assessment:  
Examples from the units were used to model formative assessment e.g. progression 
through a particular investigation, and used examples of diamond ranking, concept 
maps, mysteries and concept cartoons. 
We explained that it is possible to identify gaps in children’s knowledge and to consider 
what needs to be done to move children forward.  Teachers discussed success criteria 
i.e. how would they know when children had understood a concept or learned new 
knowledge. 
There was discussion too of how teachers would question children (leaving time for 
answers and more group work) to challenge and explore children’s ideas and 
reasoning.  We emphasised that it was important to evaluate children’s use of strong 
and weak arguments and how to question them to improve their reasoning.  We 
explained that feedback to children should be less ego-centric and more progress 
orientated.   
 
C. Planning a PSG lesson 
Teachers worked through the Food resources to familiarise themselves with what was 
included.  They discussed ways of planning the lessons and adapting the units to fit in 
with their current schemes of work.  It was helpful that they worked in pairs and were 
able to feedback to the other groups. 
We considered the problems that they identified as they worked through the units and 
considered how they could, nevertheless, include the units in their planning. They 
wanted to change the order in which they used the units to fit in with their current 
planning. 
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We discussed how they might set up outdoor life-cycle experiments for gathering data, 
as part of a lesson or over a period of time.  There was discussion of how the evidence 
could be recorded and use of scientific notebooks. 
Seed packets were distributed for the range of vegetables used in a number of the units 
and there was discussion of planting times.  
We discussed how long it might take to teach an element of a unit and whether they 
could change the timing e.g. work frequently for short periods of time - a few minutes 
each day or whether some of the activities require fewer but longer sessions.   
We discussed links with other parts of the curriculum e.g. maths and literacy, and how 
these units may be integrated into curriculum areas where plant science is not the main 
focus to enable them to find time in school to go out-of-doors and work with plants.  
Literacy, numeracy and ICT potential was pointed out and so too was the benefit to  
children’s whole development if they were given time to work in a school garden or go on 
visits to a botanic garden.  

D. Work out-of-doors 
We took the teachers to the Palm House but not the order beds or students’ plots that 
the children would use on their visit because they had not been planted up.  The 
objectives of the outdoor lesson were explained and discussed and they were advised to 
convey the message to all helpers they were bringing with them.  Helpers only assist 
with gathering evidence and ask children what will need to look for to fulfil their task(s); 
they stand back and do not tell them the answers. 
 
E. Reflection 
Teachers were provided with a folder in which to collect evidence and discussed the 
importance of reflection after a lesson and what they might include e.g. how they fitted 
the lessons into their long term planning; how they used the materials: how well the 
lesson went, how their children reacted, how they adapted the resources, what problems 
they encountered and what they have learned from working with the PSG units.  
 
F. Teacher evaluation. 
It was not an occasion that needed to be evaluated because the researcher would see 
the outcomes in the lessons observed and videoed. 
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Reflections of the outcomes from UK CPD 
 
Context 
CPD for teachers was intended to be for those not working on the project but, because 
of the number of changes in personnel at each school, it was important to concentrate 
on ensuring that new teachers to the project were fully conversant with the teaching 
resources. 
We were also aware that these teachers needed to disseminate the teaching resources 
to their colleague and that they could not do so without understanding it thoroughly.  We 
hoped that more than one teacher from each school could attend but even though we 
paid for supply cover, there is a dilemma in England currently related to finding supply 
teachers.  After the project started, teachers were given entitlement to half a day a week 
to plan with colleagues. Their classes have to be taught by supply teachers.  The 
reserve of supply teachers has been severely limited as a consequence. 
 
Teaching and learning  
All of the schools used their science notebooks to some extent and so there was some 
attempt to work like a scientist. One school gave out one between 2 and paired up 
children who were poorer at writing with those who are better at writing so they 
overcame problems with poor literacy hampering progress in science. Another teacher 
sent children to observe beans in pairs; one from Yr 5 and one from Yr 6 so that they 
began to talk about what they were doing.   
The children in another school used their science notebooks but there were few free-
flowing questions or comments.  There was obvious teacher direction throughout on 
what to write.  The CPD stressed that reporting science was essential but means of 
doing so were either not understood or the teachers interpreted “reporting” in their own 
way.  From the notebooks it also became clear that although the researcher had helped 
with the bean planting, all classes had only looked at them sporadically and not 
systematically.  
None of the teachers used the units in the order they were offered in the Food unit. 
Healthy eating and sustainability units were integrated in 2 schools and another 
teacher taught sustainability and fair-trade together.  
One teacher had already compared the carrot seed with the broad bean seed before the 
CPD. 
Learning objectives were changed; despite having used the diamond ranking, one 
teacher added more ideas so children could no longer make a diamond shape. This 
teacher also changed the resources so that photographs were not used for the pea 
life-cycle and children drew it which altered the activity from a reasoning exercise to 
one of observation or just drawing whatever they thought a pea flower looked like. 
Neither of the teachers who taught life-cycles used the calendar with the photographs 
and so an important part of the learning potential was lost. 
A third school worked on the bean life-cycle in the second half of the summer term but 
not with the teaching materials from the life-cycles unit. The children interviewed said 
that only some children took beans home and they had not seen them so there were 
issues here about the lessons that some children learned in this unit.   
The teachers said at the CPD that they wanted to use the bee graphs in maths and 
would use the list of plants that attracted bees to grow more chives and cornflowers 
around the school.  They thought that the maths would be a good challenge for good 
mathematicians especially as they had problems finding real-life resources to use in 
maths. The maths activity was not worked on by any of the schools either in maths or 
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science and there was no evidence of new planting of flowers for specifically to attract 
bees. 
 
Working like a scientist 
All of the schools worked outside at least twice at school between October 2006 and 
July 2007.  All of the schools planted a range of vegetables.  All of the schools went to 
Kew in June 2006 and 2007.  
One teacher liked the ideas in the pack but she provided children with key questions in 
every lessons.  She did not appreciate that we were trying to get children to generate 
their own questions. She used beans saved from a previous year and soaked them to 
make them easier to examine which did generated questions e.g. what was inside? 
By adding more elements to lessons from other sources, one teacher squeezed 
everything into the one and a half hour science lesson making it less likely that children 
would work like scientists. There was no appreciation of the time needed for children to 
generate questions, discuss their work and reach conclusions.  They were not given time 
to reflect on their ideas or ask further questions. 
Children in all 4 schools were quite reluctant to write in their science notebooks; they 
needed to have its use modelled to them in some way; possibly by showing a page from 
another child or a made up example or one from a famous scientist’s notebook. 
The teachers themselves suggested that by collaborating with other schools they could 
show different stages of growth. Despite being put in e-mail contact, this did not happen. 
 
Group work 
All of the teachers used group work but it was either in pairs or fours.   
 
Differentiation 
One teacher gave the less able children in the class the simpler vegetables to identify 
and different activity altogether (from other teaching materials) to work through the parts 
of the plant.  
At the CPD day teachers made the point that children may understand the science but 
are not good at reading or writing and so write far less than other children. Teachers 
used the PowerPoints to explain some ideas before starting a unit.  Only one teacher 
used a PowerPoint presentation from the pack.  Some found videos that better fitted 
their altered agenda e.g. fair-trade. 
One teacher emphasised that although she had some very low achievers in her class 
she had given them the same activity to do explicitly to observe roots and shoots 
emerging from a seed so that they did do the same activity as other children. 
 
Formative assessment  
One teacher who used the diamond ranking asked each group that completed the 
activity what they had concluded and made them justify their decision. In the same 
school a colleague used the seed dispersal model activity from the Conservation unit 
and the children had to explain which method their model represented. 
No other teacher did any obvious formative assessment using techniques from the pack. 
 
CPD is a means to an end but it is notoriously difficult to move teachers from their 
comfort zone.  They also have to plan their lessons with colleagues and will have to 
justify any changes which will involve new planning and resource use. Commitment and 
energy are needed to make changes. One teacher admitted that had the resources been 
discussed at the beginning of the year they could have been included throughout the 
year but this teacher had only joined the school in April 2007. 
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CPD for Botanic Garden educators UK 

 
   The CPD for UK botanic garden educators will introduce the PSG resources to a 
number of Botanic Gardens and other outdoor learning providers, allowing botanic 
garden educators to reflect on current practice and plan and consider how the PSG 
resources could be used in their gardens.  
The CPD will be advertised through the BGEN (Botanic Garden Education Network) 
which is used widely throughout the UK, and run in a number or locations to ensure as 
wide a group of educators are reached as possible by the training.  
 The CPD will focus on the modules most suitable for use in Botanic Gardens, with 
reference to the context of the resource as a whole.  
   The introduction to the day sets the context for the training, with specific reference to 
teaching and learning techniques which may be new to botanic garden educators (such 
as the use of argumentation and concept cartoons) and how these techniques can be 
used as part of a botanic garden visit. The introduction will also consider some of the 
practicalities of planning a PSG lesson, which will include information on topics children 
visiting a botanic garden on a PSG visit should have covered before they come, in order 
to facilitate the best possible learning experience while at the botanic garden.  
   A large part of the CPD will take the form of practical exercises, where botanic garden 
educators will have the opportunity to try out activities from the PSG resources, which 
may be used as part of the botanic garden visit. This will enable botanic garden 
educators to begin to think about ways in which they can plan and facilitate PSG 
activities at their botanic gardens, including discussion about how best to organise 
groups and how to stimulate argumentation.  
   There will be an exploration of some of the teaching and learning techniques (such as 
diamond ranking, concept cartoons, mysteries and evidence) that are introduced as part 
of the PSG resources.  The aim is to help develop best practice in science teaching and 
learning, including an opportunity to think about how learning can be evaluated using 
techniques which entail use of the PSG activities that encourage formative assessment. 
  Finally the botanic garden educators will have the opportunity to reflect on how the 
resources could be used in their own botanic gardens, perceived barriers to using the 
materials and share experiences of teaching practices in their gardens.  
  After the CPD the botanic garden educators were sent the poster (pdf) and the leaflet 
(pdf). 
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Evaluation of botanic garden CPD 
Context: UK botanic gardens and similar appropriate educational establishments. 
 
   There are over 50 botanic gardens (BG) within the UK and to encourage a broad 
based take up of the PSG resource across the UK, it will be necessary to engage as 
many educators in these institutions as possible. PSG partners in the UK worked with 
the Botanic Gardens Education Network (BGEN) to disseminate and evaluate several 
activities within the pack.  

The Botanic Gardens Education Network (BGEN) is a constituted membership 
organisation operating an active network throughout the United Kingdom and beyond.  It 
was established in 1988 to offer professional support and training for those involved with 
programmes delivering environmental and plant-related education in botanic gardens, 
arboreta, parks, historic sites and related organisations throughout the British Isles. 
BGEN is registered as a private company and a registered charity with the mission 
statement ‘Supporting inspirational learning about plants and their importance’ 
    The majority of BGEN members, currently more than 65 institutions and about 250 
individuals, are associated with education programmes in a professional or voluntary 
capacity. Many botanic gardens are located in urban areas and offer ‘green havens’ 
where school children in particular, can appreciate the importance of biodiversity and 
develop their understanding of the vital role that plants play in underpinning the Earth’s 
ecosystems.     
 
CPD training offered 
Three training sessions were offered on the PSG resource for BGEN members; one in 
the West Country (Bristol) and two at Kew. A fourth training session in the north of 
England was cancelled due to the small number taking up places, however those who 
had booked transferred to one of the other sessions. The lack of take-up in the North 
may relate to BG educators’ busy schedules or because many of the participants would 
have been based in Scotland. Scotland has its own distinctive and flexible qualification 
framework quite separate from the National Curriculum framework used in England, 
Wales and Northern Ireland. The curriculum in Scotland is not statutory; instead local 
authorities and schools determine a curriculum outline, which means that there is more 
diversity of provision. The PSG material could be perceived as unnecessary but we hope 
to offer it at a later date.  
 
Details of participants and current practice  
   22 teacher/educators based in botanic gardens attended the initial Kew CPD training 
day on July 17th, 17 educators attended the Bristol session and 13 attended the last Kew 
session. 
Participant had gained experience from a mixture of backgrounds. Of the 22 attending 
session 1, most were, or had been, primary school teachers, although 4 still taught 
locally, some at secondary level. They represented a wide range of subject specialisms 
e.g. art, music, geography and science. Only 5 had a ‘science’ background, although all 
had been trained to deliver set programmes within the BG e.g. adaptation to 
environment, ecology, horticultural science, conservation. 
   The second group included 4 horticulturalists (who additionally deliver education 
sessions to visiting school children), and a range of botanic garden educators.  Again 
they represented a number of skills and subject specialisms including high level field 
study skills, woodland forestry skills, zoology and international conservation strategy 
planning.   Many of the educators had experience of working with a broad range of 
audiences and taught visiting schoolchildren from all key stages regularly.  
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  Individuals in a third group had similarly diverse backgrounds and educational 
experience e.g. horticulture, forestry, and primary or secondary trained teachers who 
teach visiting schools part time at Kew.   As with the other groups none of the 
participants had worked with the PSG materials before. 
 
The PSG Modules  
The CPD days were all conducted in a similar fashion; the background to the project, 
addressing the pedagogy and hands-on activities.  A PowerPoint presentation was used 
to outline the project and to explain the broad content of each unit. 
    
Pedagogy 
   The pedagogy expected in each unit was explored. The BG educators were introduced 
to activities using the range of teaching methodologies that naturally encourage enquiry 
centred investigation by children.  These included a diamond ranking exercise, evidence 
cards, concept cartoons, role-play or drama and argumentation.  
   These activities were very popular and all participants enjoyed the hands-on element. 
Many commented that although they would not usually use such activities in their 
delivery of botanic garden programmes, they recognised how they encouraged good 
discussion and critical thinking. Several participants suggested that they could use such 
activities either to start or close a session in a BG to help evaluate the current levels of 
understanding, engagement and scientific terminology understood by their visiting 
groups.  
   Currently few BG education programmes offer a wide range of ‘enquiry centred’ 
activities. Schools may not take up the offer of a preliminary visit when these resources 
might be given to them to raise children’s awareness of plant science and enquiry 
techniques.  
   During school visits, groups of children may only engage with the educators for a very 
short time, often only an hour. Teacher usually hopes to get as much information from 
the ‘expert’ at hand – and is content to have the educator talk at, or give information to, 
the children. There are, however, a number of good ‘hands-on’ and ‘brains-on’ engaging 
activity sessions provided at BGs in the UK albeit many of them do not offer 
opportunities for children to investigate freely, work like scientists and justify the 
evidence they find appropriately.    
    Many of the BG educators attending the sessions had graduated from a more ‘teacher 
led’ system of education. They found the ‘enquiry based’ process difficult to envisage in 
practice and recognised that it may be more difficult to manage groups especially on 
short visits. Some educators reflected after the session that PSG materials would be 
valuable for a day-long visit with one school group and offer a new and more flexible 
approach to scientific discovery. Several commented that BG programme development 
and teaching would need to change radically to encourage this approach.  
 
Content / resource satisfaction 
   All participants were interested in the four topics of the PSG material and appreciated 
their suitability for inclusion in the National Curriculum and in BGs. In reality they were 
given only a brief overview of all the modules because one day of training is really too 
little for the range of activities included.  
   Several participants commented on lack of time for training during the first Kew 
session because there was a lot to take in. About 70 % of the educators felt that they 
would only feel sufficiently confident to carry out the BG activities for all four topics if a 
whole day of training was provided on each one.  
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  Evidence of this nature implies that BG educators themselves want more in-depth 
information and experienced than was originally envisaged. Given that many of the BG 
based PSG activities should be well within the ‘normal skills and knowledge’ framework 
of the BG educators, this could reflect a lack of confidence to engage with the ‘enquiry 
based’ pedagogy. It is also conceivable that the lack of confidence reflects a lack of 
current teaching skills among BG educators. 
   Most participants in the first training session had difficulties sorting the vegetables into 
‘family’ groups for the BG Food topic session. Some groups missed the point of the 
exercise completely and sorted the vegetables according to plant parts and only a few 
consulted the library resource images provided.  One or two individuals found the 
exercise very difficult and felt uncomfortable with their lack of knowledge of basic 
morphology and plant family characteristics.  
  Such an exercise clearly indicates the lack of basic knowledge that will need to be 
addressed for some BG educators. Additional training and/or mentoring may address 
inadequacies and support individuals; strategies which may need to be built into future 
CPD days and discussed.  
     
 Few participants on the second day had problems sorting vegetables into family groups. 
Most had a good botanical or horticultural background and several mentored the 
participants who were non-botanists. It will be important for BG educators to attend a 
CPD day before they offer the BG elements of the pack, because they need to be 
confident to teach the units and use resources effectively for children’s learning.  
   Participants all commented on the ‘seasonality’ of the activity, although many were 
keen to run the sessions and felt that they had enough garden resource. Several 
participants work in gardens where currently there are no vegetable or classification 
beds, but all felt that they could bring in resources such as ‘tubs of plants’ or request 
special plantings to support the activities. Some educators felt that if they could not 
replicate the families listed in the pack, they could run the exercise with a range of other 
plant groups available on their site such as the rose (apples, pears, cherries), citrus or 
onion family.   
    All participants completed and enjoyed doing the ‘environmentally friendly’ recipe 
challenge, incorporating food-mile activities into a healthy eating exercise.  They saw it 
as a natural extension of BG educators’ work on Fair trade and Sustainability.  
    All participants from the second training session (Bristol) requested a CD-Rom of the 
activities and were keen to implement the activities as soon as materials were available.  
  
  Participants on the third training session completed a similar range of activities and also 
trialled the Italian designed conservation game ‘Will I survive’.  They were keen to 
engage with the activity but were, as children are, very disappointed when their plant 
became extinct immediately the game started.  The concepts underpinning the game will 
need to be made clear to participants because seeds may survive and environmental 
circumstances change to allow them to grow again in the future.  By the end of the game 
there was a general understanding that common plants survive, those with more 
specialised needs are likely to become extinct.  
   Participants said that they needed pictures of the habitats to make the activity easier to 
explain but if the whole unit was incorporated into lessons before and after the visit 
children would be better prepared for this game. It was pointed out to them that a more 
active involvement might engage children e.g. finding resources, but time was limited to 
do so with them. The length of BG CPD sessions may be an issue.   
   BG educators also had to leave before the end to catch trains for a long journey home.  
Reflection was done in groups rather than as a whole to accommodate those leaving.  
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All asked for the CD-Rom when available and some asked for a handbook too.  
One teacher contacted the researcher after the day with the following comment: 
“I found the training day very interesting and I enjoyed meeting so many people who are 
involved in this work. The learning materials demonstrated would be really useful to 
teachers working in schools. I think that through the development of these approaches, 
the understanding of plant diversity and conservation is more likely to become 
embedded in the general school curriculum. Because the organisation of the secondary 
curriculum is being renegotiated at the moment, this is a very good time to be presenting 
new approaches. 
I thought that the Italian contribution [the game] was really imaginative and engaging. 
The materials that we used would be suitable for older children, but could easily be 
adapted for other groups.” 
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Text of PowerPoint presentation. CPD for PSG units with UK teachers 
 
Facilitating PSG lessons 
Discuss the rationale 
How are PSG lessons different from other science lessons? 
What is the value of doing such exercises? 
What might children learn from the experiences offered? 
 
How are PSG lessons different from other science lessons? 
teaching and learning that includes a higher proportion of work out-of-doors 
encouraging observation e.g. plant materials, environmental factors, interdependence of 
plants and animals,  
encouraging creative thinking and problem solving e.g. investigations, and application of 
investigation using mysteries, concept cartoons. 
stimulating their curiosity e.g. observing plant materials out-of-doors, photographing 
sequences  
encouraging questioning by children recording ideas and explaining graphs or concept 
maps  
deciding how to generate evidence and what constitutes an argument  
including parents in PSG science to underpin science as part of everyday life  
 
PSG teaching and learning 
Working like a scientist 
Group work indoors and outside 
Differentiation 
Formative assessment 
 
Working like a scientist 
Provide examples for encouraging observation e.g. plant materials out-of-doors. 
Provide examples for encouraging creative thinking and problem solving e.g. mysteries, 
concept cartoons, experiments. 
Discuss how to encourage children’s ability to question and what might stimulate their 
curiosity e.g. plant materials out-of-doors, concept mapping, sequencing a life-cycle and 
graphs.  
Consider how evidence might be generated and what constitutes an argument. 
Including parents in all of these activities to emphasise science as part of everyday life. 
 
Recording information 
Science notebooks in which the children write their observations and sensory data 
Digital camera (plant photography may need a good lens) 
Recording pupil’s talk (mp3 players) 
Children’s general sketches or drawings of specific plants (use of PDAs) 
 
Group work 
Consider the value of small group discussion for learning science. 
Explore the most effective uses of small group discussion. 
Consider how small groups should be organized. 
Introduce strategies for using small group work. 
 
Group work - Golden Rules 
All talk activities, even short ones, should have clear and explicit outcomes. 
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The groups should know how long they have to complete a task. 
 
Differentiation 
Teaching and learning with due attention to children’s ability. 
Elements of each unit can be adapted to the ability of the children e.g.  use of specific 
plant material (peas – annuals life-cycle, carrots – biennial life-cycle)  
Giving able children extension activities 
 
Formative assessment:  
Pupil's progress within each unit can be checked 
Concept map at the start of a unit and re-visiting it at the end; to show whether children 
have added to their current understanding.   
Concept cartoons can be designed to indicate the application of understanding in a new 
situation.   
Such activities guide teachers’ planning to address gaps that still remain in knowledge or 
any misconceptions that exist. 
 
Planning a PSG lesson  
Teachers will need explanations of the PSG unit and lesson outlines with some ideas 
about their intended use.  
Discussion of the lessons and review teaching and learning goals. 
Highlighting unfamiliar activities e.g. argumentation and give time for practise.   
 
Plant observation prompts 
Estimate how tall the plant is  
What colour are the leaves, what shape are they are they scented? 
If there is a flower, what shape is it ,what colour is it, is it scented? 
Describe the stems, and tendrils or thorns if it has them. 
If it has seeds describe them. 
What are the similarities/differences between plants in the same family or ones that are 
growing close together? 
 
Horticultural skills 
What to plant? 
When to plant? 
How to plant? 
Organising group work to do planting 
Recording life-cycles, plant characteristics 
Interdependence (observing insects on plants) 
Caring for plants 

 31



Appendix 2: Austria 
Experiments about plant growth  
 
Context  
   The teacher training outlined here is based on various teacher training activities 
conducted and reflected on during the project. It’s “best practise” can be a template for 
teacher training relevant to enquiry-based and argumentative-based approaches using 
parts of the PSG resources. The training takes approximately 4 hours. 
  The aim of CPD was to encourage teachers to move from mainly deductive, content-
orientated learning in primary science to more enquiry-based methods that focus not 
only on the outcomes of an experiment but also on the process of scientific enquiry itself. 
Such methods are very important to understand how scientists work, becoming 
scientifically literate and understanding how science works. 
   The main reason why enquiry-based learning is the exception in Austrian primary 
school classrooms is that many teachers lack the confidence to do enquiry-based 
teaching including practical work like experiments. 
   Through planning and conducting active experiments suggested in the “Experiments 
about plant growth” unit, the teachers had hands-on experience of experimentation in 
primary science.  By experiencing what they would teach to children they gain the 
confidence to facilitate simple experiments in class. 
   Through discussion of the experiments conducted and the historical experiments they 
elaborated on the criteria needed for fair testing in science. This is important, because it 
enables teachers to design successive enquiry-based activities in science.  
 
Timetable for teacher training  
 
Overview: 
The CPD training suggested here is based on various CPD days conducted and 
reflected on. It is “best practise” and can be used to inform CPD approaches to enquiry-
based and argumentative-based. Other CPD providers may change the sequence 
suggested or add other experiments or important issues.  
 
Aims: 
Teachers understand the underlying arguments for the development of scientific ideas 
Teachers apply the skills gained across a range of curriculum contexts 
Teachers plan and carry out investigations and experiments using a range of plant 
orientated activities 
Teachers are able to design successive enquiry based activities in science 
 
Timing: 4 hours 
 
Materials: PowerPoint presentation (below) 
All the materials mentioned in the different modules of experiments about plant growth 
 
Skills 
Enquiry-centred teaching 
Argumentative-based teaching  
Teaching for understanding the nature of science 
 
Keywords 
Constructivism  
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Scientific enquiry 
Scientific reasoning 
Epistemological competence 
Scientific literacy 
Nature of science 
 
Teaching Sequence: 
1. Group the participating teachers into groups of four and distribute the concept 

mapping cards used in module 10. 
2. Teachers do the mapping exercise and present their posters to the other groups.  
3. Make clear that the both teachers and children have already their “own” explanations 

on how plants grow. Learning is most effective when we build on the concepts 
children already have from their own observations and experiences. 

4. Show the teachers the first part of the PowerPoint presentation attached (up to slide 
5). Some pedagogical principles the teaching materials are based on will be 
presented and discussed. 

5. Distribute the materials needed in module 1. Teachers should try to find out with the 
given materials if the amount of oxygen in fresh air and exhaled air differs.  

6. If the air we exhale has more carbon dioxide and less oxygen than fresh air, discuss 
the findings with the teachers. How did they find out? Is their conclusion based on 
valid evidence? Was their testing fair? What are the criteria for fair testing (see 
background information Module 1)? 

7. Distribute the materials needed to conduct the experiments in Module 2. Teachers 
find out, if the amount of carbon dioxide in fresh air and exhaled air differs.  

8. Discuss with the teachers their findings and how they found out. Again draw their 
attention to the process of scientific conclusions. Are their conclusions evidence-
based? Was their testing fair? 

9. How does the gas balance in the air become stable? They probably know that plants 
are responsible for the maintenance of the gas balance. They should think about an 
experiment that can prove this. Do they come up with ideas? 

10. Discuss with the teachers Priestley’s experiment in the way it is suggested in module 
3. How did Priestley find out? What are the characteristics of this experiment? Did he 
use a control as reference? Did he only test one factor (see background information 
Module 1) 

11. Demonstrate the following experiment: put a piece of freshly cut water weed in a test 
tube containing tap water, place it by a light source and discuss with the teachers 
what they observe. They should be able to observe bubbles being released from the 
cut surface of the plant. These bubbles are oxygen.  

12. Discuss with the teachers how to find out if plants need light and carbon dioxide for 
producing oxygen. Use the concept cartoon in Module 4 as a stimulus. 

20 min break (if you want you could do the exercise of module 5 in the break) 
13. Distribute the cartoon in Module 6. Teachers put the story in the right sequence and 

discuss what the girl could prove with her experiment. Discuss van Helmont’s 
historical experiment on plant growth and how the scientific explanation on plant 
growth developed over the centuries. Scientific ideas are not static. They change in 
the light of new evidence.  

14. Module 7: In discussion with the teachers and using the symbols from the media 
gallery you create a picture on the blackboard that explains photosynthesis in the 
context of plant growth. Therefore it is crucial to link the end product of the 
photosynthetic process (sugar) with plant growth (e.g. new leaves). Tiny amounts of 
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soil minerals are also needed for plant growth and it is important to link “sugar” and 
soil minerals with plant growth. 

15. The teachers should look at the posters they created at the beginning of the session. 
Would they change anything? 

16. Continue with the second part of the PowerPoint presentation. Together you discuss 
the different methods we used to facilitate enquiry-centred and discussion based 
teaching. Mention that it is very important not only to talk about the results of 
scientific enquiry but also about the processes. If we want children to develop an 
understanding of the nature of scientific enquiry it is very important to discuss with 
them what factors are important for fair testing. 

17. Ask the teachers for feedback. What did they like, and what they did not? You could 
use the “three stars and a wish” method. The teachers jot down three things they 
liked and one wish for future workshops. On the basis of this feedback you can 
improve the workshops  

 
Enrichment:  
   If you have enough time you can conduct the experiments of Modules 8 and 9 with the 
teachers. However these two modules were developed to be conducted in a BG and 
there is some special equipment needed to conduct the experiments.   
 
Reflection on the CPD 
 
Constructivism in the classroom – from theory to practise 
  We started the sessions by distributing the concept map cards on photosynthesis. 
Groups of four teachers did the concept mapping on a poster and presented their map 
in a plenary session. This activity was used because teachers, like the children, 
already have their “own” explanations on how plants grow. Learning is most effective 
when we build on the concepts children already have from their own observations and 
experiences. It will also help to show any misconception teachers may have so that 
they in turn can recognise children’s misconceptions. We showed them a PowerPoint 
presenting some of the pedagogical principles underlying the materials and how these 
principles can be put into practise using predict-observe-explain units, concept 
cartoons and concept maps. 
 
Working like a scientist 
  We distributed the materials needed in Module 1. Teachers were asked to find out, 
with the given materials, if the amount of oxygen in fresh air and exhaled air differs. 
The teachers conducted the experiments on their own and subsequently we discussed 
their findings.  
   More important than discussing their findings was the discussion of the ways they 
came to these findings. How did they find out? Is there conclusion based on valid 
evidence? Was their testing fair? This activity was followed by a discussion of criteria 
of fair testing. 
   With these criteria in mind the teachers conducted the experiments of Module 2. 
Following the experiment we again discussed their findings and the way they found 
out. 
   Additionally to the experiments the teachers conducted on their own we discussed 
two historic experiments (Priestley’s Experiment in Module 3 and van Helmont’s 
Experiment in Module 6). Through the discussion of historic experiments the teachers 
gained insights into how an expert solves a scientific problem and how scientific ideas 
have changed in the last centuries because new evidence has been discovered. In 
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this manner they are encouraged to take on the idea that science is not static but a 
subject that is constantly changing. 
 
Group work and differentiation  
   We discussed with the teachers ways of conducting group work in enquiry-based 
science classrooms emphasising the social nature of learning. Pros and Cons of 
heterogeneous and homogenous groups were discussed.  
   Through the use of homogenous groups more able groups can do the experiments 
on their own whilst less able groups will probably need more the help from teachers.  
   Teacher didn’t see a need for differentiated materials but mentioned that they 
themselves do the differentiation by providing more or less assistance in solving the 
scientific problems.  
 
Formative assessment 
   The concept mapping activity was used to model formative assessment. It was 
conducted at the beginning and at the end of the CPD training. By comparing personal 
concepts maps progression, concerning the understanding of the topic 
photosynthesis/plant growth, can be observed and any gaps in children knowledge 
can be identified. 
  The teacher’s concept maps didn’t change much but they found the idea of 
assessing knowledge progression throughout the teaching process very interesting. 
 
Planning a PSG lesson 
   Teachers did the experiments in Module 1 and 2 and the activity in Module 6. Module 
3 and 4 were discussed with teachers using the specific materials needed for conducting 
the lessons. Module 7 was modelled by us and the teachers took the role of children. In 
this manner they experienced most of the lessons planned. There was sufficient time for 
conducting the experiments planned in the PSG lessons in school. Teachers mentioned 
that it is very important for them to do the experiment on their own, because this gave 
them the confidence to conduct the experiments with the children in the classroom. 
 
Reflection  
   Using a PowerPoint presentation we summarized the different aspects mentioned in 
the teacher training: 

- Importance of children pre-existing knowledge 
- Formative assessment 
- Characteristics of fair testing 
- The importance of discussing not only the outcome of an experiment but also 

the process of scientific enquiry itself 
- The social aspect of learning e.g. group work 
- The implementation of a PSG lesson in their own teaching 

 
Teacher feedback 
   After each training session we asked the participants for feedback by using the “three 
stars and wish” method. Teachers had to write down three things they found important or 
helpful and one wish. This wish was important for us to get an idea how we can improve 
our training. 
 
The most frequently mentioned stars were: 

- Experiments that can easily be conducted and work  
- That the children have to come up with conclusions of their own 
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- That the children have to come up with their own explanations for their 
observation 

- That the materials build on children’s own observations and existing knowledge 
- Link between learning theory, constructivism and teaching practice 
- Time to do the experiments on my own (gain confidence) 
- Historic experiments 
- Practicality of the materials (can be used without large adaptations) 

 
Most frequent wishes: 

- the link to the homepage 
- more time 
- other examples (chemistry, physics) 

 
Reflections on CPD for botanic garden educator 
    
   The training began with a presentation of the project (see PowerPoint presentation text 
below) and went on to explain the pedagogical background using the later slides in the 
presentation.  Hands-on activities followed as the BG educators worked on various units 
and modules both indoors and out-of-doors. 
   The feed back was very positive and particular mention was made of the wide variety 
of activities and how most could be used at a BG.  They were also pleased with the units 
because, if teachers worked with them before a BG visit, it would ensure that children 
had some knowledge to build on and the educators would know how the visit fitted into 
the learning process.  
  They thought that it was helpful to have plenty of materials for indoor lessons about 
plants for times when the weather prevented working out-of-doors. 
   Some mentioned that they like the idea of developing their own teaching techniques; 
standing back and letting the children find evidence for themselves. They were 
interested in the unit in which children observed plant to find their water transport 
systems and liked the hands-on element of the water transport unit (drawing the big 
plant on the pavement and pulling children through the stomata and evaporated).  
Making leaf skeletons was also popular. 
  There was some concern expressed about their ability to motivate teachers to do a 
whole project.  The idea of a longer learning process was preferred but there was 
agreement that it was a good to have a range of topics so that teachers could pick one 
or two before they went to the garden. 
 
Text of the Austrian PowerPoint presentation for a CPD day 
1. Flower Power 
The Potency of Botanic Gardens in Primary School Plant Science Teaching 
 
2. PLANTS SCIENCE GARDENS  
Plant Science Education for Primary Schools in European Botanic Gardens 
The Goal is to improve primary school science teaching by  
introducing inquiry based teaching and learning methods  
into a cooperation between schools and their local botanic garden 
PLANT SCIENTISTS INVESTIGATE at School and at Botanic Gardens  
www.plantscafe.net 
 
3. Informal Education Institutions function as a platform to: 
Introduce and motivate teachers to work with inquiry based methods 
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Provide children with first hand experience while working with living organisms 
Offer in-service teacher training 
Invite representatives of the school board to join in and follow the development and 
testing of these materials 
Develop their own potential as informal science educators 
Use their networks to spread the knowledge all over Europe 
Link science education research to practitioners 
 
4. Picture Potato flower  
 
5. Wandersee and Clary 2006: “plant blindness” is characterized by   
failing to take notice of the plants in one’s daily life, 
overlooking the importance of plants for mankind,  
lacking hands-on experience in growing, observing and identifying plants 
failing to explain the basic plant science underlying  
plant growth, - nutrition, - reproduction, or – ecology 
 
6. Children in class 
7. Diagrammatic representation of a flower 
8. Water lily 
9. Plant adaptation 
10. Children looking at an experiment 
 
11. To reach our goals we went for:  
Finding out what teachers consider the reasons why they simply do not like teaching 
plant science and what they need to change their attitude. 
Building partnerships between Botanic Gardens and their local primary schools. 
Set up an advisory board (national groups) including: teachers, head teachers, 
representatives of the national school board and botanic garden educators teacher 
trainers. 
Doing a researched based evaluation in the course of developing and testing the 
materials. 
 
12. Venus fly trap 
 
13. Teachers do not feel confident in teaching about plants 
they did not learn enough about them in school 
they did not learn enough about them in their teacher training 
What they need is….. 
good plant science teaching material 
plant science education in teacher training needs to be improved 
teacher training for in-service teachers needs to be offered 
equipment to make inquiry based teaching methods work in every-day school life 
 
14. Children working with flowers 
 
15. Cooperation with botanic gardens provides: 
Expert knowledge 
Teaching materials 
Living organisms to guarantee first hand experience 
Exciting places to go to give learning another dimension 
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Opportunities for CPD training 
 
16. Teachers in national groups 
17. National Groups 
Include teachers, head teachers, BG educators, scientists 
Representatives of the local and regional school boards 
Teacher training institutions – include methods in teacher education 
Education researchers 
Create – test – evaluate - improve 
 
18. Research in the course of evaluating the materials 
Observe teachers in class 
Semi-structured interviews with teachers 
Videotape and analyse children while working with the materials 
Austria:  Teacher diaries, questionnaire, semi-structured interviews with all children  
before, after, 5 month later;  Class observation  
Find out about:  
  conceptual changes 
  changes in children's attitude towards science 
  how the material improved in conveying the right concept 
 
19. Inquiry and context based teaching material for 8-11 year olds 
Pictures to illustrate the 4 units and explaining CAFÉ in the website URL 
Conservation – fly orchid 
Art – children working on a project 
Food – vegetable theatre 
Experimenting with plant growth – children experimenting 
www.plantscafe.net 
 
20. 44 modules each lasting 2-4 hours 
Modules are done at school and at botanic gardens or out-of-doors. Designed to 
improve conceptual, epistemic, cognitive and social skills. Various teaching methods 
supporting Enquiry based learning, Concept Cartoon, Concept Map, Evidence Cards, 
Evidence Map, Group Discussion, Scientific notebooks, Discussion of  Historic 
Experiments, Predict-Observe-Explain experiments, design experiments, Presentation of 
Outcomes,  Observation, Creative Art Work, A Role Play, Mysteries, Paired Science, 
Play – Decide Game, Modelling, Questioning, Identification (Taxonomy), Competing 
theories, Analysing and interpreting data, Sequencing, Research, Argumentation, Use of 
scientific language. 
 
21. A sample page from the handbook 
 
22. Children experimenting  
Conclusion 
Teachers become partners in the research process    
Some want to teach their colleagues 
Local school board has put enquiry-based learning on primary school's agenda  
for year 2007/08 
New teacher training curricula at our university as well as at the Pädagogische  
Hochschule will include enquiry-based teaching 
Several teacher training seminars have been completed and more will be offered  
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Botanic Gardens improve their own teaching methods 
  
23-30 more pictures of children working on the units in the PSG project 
 
31 PSG partners 
 
32 Vegetable theatre  
Have fun and give it a go! 
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Appendix 3: Bulgaria 
Plants in Art 
Context 
1. Except in the PSG Project in the botanical gardens in Bulgaria (and in the museums, 

for example) the position “education officer” does not exist. Precisely because of this 
fact, the University Botanical Gardens aimed to participate in projects of the EU, 
international networks of the botanical gardens such as BGCI, EBGEN, the network 
of the East European Botanical Gardens, since by following the experiences of other 
gardens we are able to offer and conduct training in the botanical gardens. 

2. In Bulgaria the salaries of the primary school teachers are very low and because of 
this they usually take two jobs and are therefore, neither motivated, nor do they have 
the time for additional training. 

3. The Department of Information and In-service Training of Teachers at the University 
of Sofia is a department, which in accordance with the practice set by the Ministry of 
Education and Science, conducts teacher training and issues a certificate for what is 
known as teacher’s levels. Acquisition of such levels raises teachers’ salaries by 10 
to 20 EUR per month! 

4. All textbooks, training aids and notebooks for the children have to be approved by 
the Ministry of Education and Science before they can be used in schools. 

We have had to take into account these factors in relation to the objectives and tasks of 
the PSG project especially when our teacher training for the Art topic encourages the 
introduction of new ideas and new teaching techniques.   

1. Training of the lecturers from the Department: 

• The first stage was conducted at Ecopark Varna in September 2006. 

• We plan to conduct a second training seminar in September of 2007. 

2. The Department, in its annual programmes, has announced training of primary 
school teachers to work with “PSG teaching tools”. 

3. Certificates will be issued. 

We will use the UK PowerPoint but add more photographs children doing the activities 
from the modules because the teachers have no experience of these activities. 
Specific work with the materials from the Art topic. 
Several days working at Ecopark Varna organized by PSG education officers from Sofia 
and Varna. 

Participants  

• Lecturers from the Department of Information and In-service Training of Teachers at 
the University of Sofia; 

• The teachers participating in the experimental stage of the Project; 

• Teachers from public and private schools in Sofia and Varna; 

• Representatives of the Ministry of Education and Science 

Model Plan: 
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Presentation of the Project showing the ideas, underlying pedagogy, methods of 
teaching, and potential learning are the emphasis in each module. 

• Working like a scientist 

• Group work indoors and outside 

• Differentiation 

• Formative assessment 

Summary of the topics of all the groups participating in the Project 
   The modules will be presented either on paper or using a PowerPoint Presentation.  
The modules will be explored consecutively and show the initial ideas from the 
experimental stage and examples from the work with the children’s will be included from 
the implementation stage of the project. 

Feedback  
Teachers who participated in the project will discuss the opportunities for implementing 
the Art teaching programme within the current primary school curriculum. 
 
Reflections on CPD activities 
Pre-course information 
More than 20 teachers both from Sofia and Varna, several teachers from the Department 
of Information and In-service Training of Teachers at the University of Sofia “St. Kl. 
Ochridski” as well as a representative from the Ministry of Education and Science were 
invited, by letter, to take part in the PLACSIGARDENS CPD, organised in the University 
Botanic Garden in Varna. Transport and accommodation for the delegates from Sofia 
were provided. All the participants were given the programme for the CPD. 
  
Participants: 
6 teachers from schools in Varna – 3 of them had already been involved into the project 
5 teachers from schools in Sofia - 3 of them had already been involved into the project 
2 teachers from The Department of Information and In-service Training of Teachers at 
the University of Sofia “St. Kl. Ochridski” (who, in accordance with the practice set by the 
Ministry of Education and Science, conduct teacher training and issues a certificate for 
what is known as “teacher’s levels”) 
 
Introduction 
Teachers were given information about the “philosophy” of the project: key advantages 
of “Plant Scientists Investigate… at school and at the botanic garden”, description of 
the resources of the Botanic Gardens, aims and techniques. 
 
A. Exploring current practice 
A lot of the techniques are included in the Bulgarian curriculum. Unfortunately practice is 
still far from this ideal. In Bulgaria teachers using “transmission” teaching techniques is 
prevalent in education, and it is rare to use discussion and there is no practice in 
argumentation skills. Starting right from the kindergarten and rising almost to the 
University, education practice is focused on verbal interaction in the classroom. This 
means neither children nor teachers have experience or competence when using skills 
like observation out-of-doors and experimentation. 
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We all agreed that the biggest problem now is teachers’ motivation to change; teachers’ 
salaries are very low, even for a non EU member country. That is why they often have to 
do a second job and of course this means that they do not have time for CPD trainings, 
to experiment with new activities or find new or additional materials for lessons. Equally 
relevant is that teachers do not have the right to use teaching resources that are not 
approved by the Bulgarian Ministry of Education and Science. 
The CDP took place a week before the beginning of the school year, which was opening 
with a strike! 
 
B. Teaching and learning  
Working like a scientist – teachers were interested in this new teaching approach. Two 
day CPD training is really not enough to acquire the skills for using it in class.  
Group work – there is not enough time to experience the use of group work (except 
structured and gender groups). We facilitated discussion and provided examples of 
the importance of different group formations.  
Differentiation – we practiced this using the modules. 
Formative assessment – there was an interesting discussion about the feedback given 
to children – less ego-centric and more progress orientated.   
 
C. Planning a PSG lesson 
Teachers were acquainted with the structure of the modules – how to find the materials, 
how to plan the lesson, links to their use and the Media gallery as an additional 
resource. 
There were also discussions firstly about financial implications and secondly about the 
likelihood of having these resources approved by the Ministry. 
 
D. Work out-of-doors 
All the benefits of close links between children and nature were made clear. Again we 
discussed the financial implications concerning transport to botanic gardens or other 
parks (usually a school does not have its own school bus). 
We discussed the importance of involving parents in the educational process both at 
school and during the school holidays.   

E. Reflection 
“Plant Scientists Investigate… at school and at the botanic garden” is a really new and 
interesting resource. Teachers themselves were excited by having an opportunity to 
explore a world of plants in the Botanic Gardens.  
Unfortunately, except for the PSG Project in the botanic gardens in Bulgaria and in 
museums, the position “education officer” does not exist. This means that as soon as the 
project ends, teachers involved in the project will not be able to contact education 
officers for future assistance. 
All the teachers agreed that they would use some of the modules to present topics to the 
children in a more scientific way. On behalf of the botanic gardens we promised to find 
more opportunities to continue this first step in botanic garden education in Bulgaria. 
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Appendix 4: Italy 
Conservation 

Course introduction 
 
   The PSG - CPD will include 5 sessions, lasting 2.5 hours each, for a total of 12.5 
contact hours. The first module will introduce the project and its aims, the different 
stages of its development (preparatory class work, outdoor sessions, botanic gardens 
sessions) with a specific reference to its long term objectives that should eventually be 
achieved and their assessment from a formative, social and cross-curricular point of 
view. The remaining 4 modules will be run as workshops where teachers will be 
introduced to each of the four topics developed by the other project partner (Experiments 
about plant growth, Food, Plants in art) and they will have a practical, interactive 
demonstration of two significant activities from each one. 
   Each module will highlight the activities that are specifically related to the enquiry-
centred and active learning methodology both from a theoretical and practical point of 
view.   
 
Conservation 
   Extinction and conservation are quite new issues and not traditionally addressed in 
schools or included in the curriculum. It is nevertheless critical in the framework of 
education for sustainability contributing to the long term welfare of humankind on Earth. 
It is essential to get a good introduction and a general picture of the many issues 
connected with the wide concept of extinction and conservation. It is particularly so 
because these are abstract concepts that are very difficult to connect with real-life 
situations that children can experience. 
   The whole PSG project is a good example of joint planning with the end users (i.e. the 
teachers). This is a significant new approach that has rarely been employed locally in 
Italian schools, but can motivate and stimulate the interest of teachers. Children are also 
involved actively in the process, and this benefits the botanic garden educators who can 
enter a dialogue and support local school teachers. As part of the PGS activities 
teachers will be provided with extracts from text books, papers, local magazines on this 
topic (i.e. one chapter from Conservation biology by R. Primack). A critical point before 
starting this project is eliciting pre-existing knowledge from teachers and making sure 
they have a clear and correct global perspective on conservation before they start the 
teaching process. 
 
Exploring existing practice 
 
Before starting the PSG project it is important to assess teachers’ pre-existing 
knowledge of the topic. Exploring why they were put off teaching conservation in the first 
place and the main problems encountered if they have addressed it before, will be 
useful. It would also be useful to explore the expectations that teachers had and if these 
were met and where the programme failed and why. 
Before introducing the PSG project methodologies it is essential to understand how 
participating teachers teach currently e.g. whether they include teaching outdoors, group 
work, argumentation based on observation, designing experiments to test hypothesis 
and active learning. 
 
Teaching and learning 
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1. The basis of the project:  
Learning through specific child centred activities, developed and planned so that the 
child learns actively, as illustrated in Figure 1. 
 
A series of specific aims, to be achieved by the end of the project, will be agreed jointly 
by the project group. These will be divided into 4 categories: formative aims, social aims, 
cross curricula aims, botanical aims. 
It is critical that these aims should be agreed jointly with the teachers. 

Formative aims 
1. Children will show a sense of respect, care and stewardship towards 

nature (they can draw conclusions from observations made individually); 
2. Children understands the importance of plant conservation and the role of 

institutions committed to nature conservation (botanic gardens, natural 
parks, forestry departments, museums, NGOs); 

3. Children become aware of the role and impact of human actions on the 
destruction/conservation of natural habitats and the environment in 
general; 

4. Children realise the role and functions of botanic gardens (they can find 
out for themselves the specific functions of a botanic garden) 

Social aims 
During group work and in class children should: 
1. Listen actively 
2. Cooperate within their groups 
3. Observe roles and timing 
4. Discuss, question the ideas (but not the individual children supporting 

them) 
5. Evaluate and take into proper consideration their own and others 

contributions to the group work 

Cross curricular aims 
1. Children can take note and communicate their own learning experiences 

making use of IT technology; 
2. Children can make plausible explanatory hypotheses;  
2. Children learn to support their own ideas and point of view;  
3. Children can change their opinions on the basis of other people 

arguments; 
4. Children appreciate similarities and differences; 
5. Children make inferences about general concepts and transfer knowledge 

into different contexts 
6. Children can look for information in textbooks and papers selecting 

appropriate keywords to find the relevant information for a specific search 
 
Botanical aims 
1. Children can illustrate and suggest plant conservation techniques 
2. Children can identify some flagship species of plants that are endangered 

in their own area  
3. Children can identify and describe forms and functions of plants and their 

different parts 
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4. Children can identify and illustrate events that endanger the conservation 
of plants and biodiversity in general 

 
   Children will learn how to use scientific methods to carry out observations, take notes 
and formulate hypotheses to explain observed events. In particular they will be asked to 
estimate the number of individuals in a population, record site details of site(s) visited, 
identify and assess the threat of extinctions that affect a plant population, investigate and 
suggest how to attain effective seed germination, test and score it, identify the growth 
factors and conditions required by a given plant species. 
 
   Enquiry-centred, active and co-operative learning tools to stimulate learning will 
include active involvement in game frameworks; role pay games and play-decide games.  

Reflection on practice 
  To stimulate children interest and strengthen their commitment to the project activities, 
the key steps of the project should be documented with: 

• leaflets 
• IT presentations 
• advertising materials such as posters and reports 
• a specific exhibition on the project 
• project calendar 
• specific dramatisation  
• actual products of the project  

   Even more strategic is active project reporting; compiling a collective class diary in 
which to keep a detailed record of the project highlighting: 

• the rationale that underpins the project choices 
• the eventual revision of these rationale  
• reflections on the project outline with reference to future choices 
• evidence of understanding the consequences of the choices made 
• recording the obstacles encountered and the way around them  
• recording materials and tools used, and adopted procedures 
• documenting relations within the groups 

   Such a diary should also have a teacher edition that records the project design and 
implementation stages from the teacher’s point of view, including a specific account on 
the most common problems and how these were solved.  Formative assessment, as 
devised jointly by the team of participating teachers, should also be included in this 
diary. 
   As a preliminary project activity the project group should contact their local botanic 
gardens and nature protection institutions that are in charge of plant conservation, to find 
out local priorities for plant conservation.  They can then select a target species or 
habitats that might be the main focus of their project activities.  
   Teachers should also consider whether adequate facilities are available locally for 
germination testing experiments that, at a minimum, requires pots, soil and a fridge but 
might benefit from lab equipment such as plastic petri dishes, agar gel and an incubator. 
The presence of local seed banks and germination labs might make logistics much 
simpler.  
 
  Teachers should also be aware that when planning outdoor activities children’s 
concentration might be different because they will be in an unusual teaching setting. 
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Teachers who participated in the project last year expressed the desire to see what had 
been done in the other country. From this request we decide to structure a CPD 
introducing some representative activities from each topic, in form of workshops. Each 
day has a theme (Conservation, Food, plants in Art, Experiments with plant growth). For 
each project were selected 2 or 3 representative activities, the teachers appreciate these 
activities and the difficulties that their children will find. The entire course is designed to 
gather feedbacks structured as questionnaires (see last page) that teachers must fill 
after the meeting. 
 
Meeting 1 -  Introduction to PSI and "Conservation" topic  
 
Overview 
In this first meeting is briefly introduced what, why and how 
the project PSI is developed the results that were obtained 
during the testing of resources during the school year A.A. 
2006/2007. Then introduce the concept of extinction, through 
the 2 role-playing game, which highlights the causes that 
endanger plants and the need to preserve it and how to 
reach a compromise. The second activity proposed is the 
play-decide that is a game to understand how and in which 
conditions it is possible to germinate the seeds of some 
species. 
 
Aims  
- to find strengths and weaknesses in the presented activities 
- to understand adaptability of these activities to their own 
class 
 
Sequence 
1. General introduction PSG: times, phases and 

organization. 
2. Questions to encourage teachers who have already 

participated in the project to explain to other teachers 
their impressions: what has been done, achievement of 
objectives and their personal satisfaction. 

3. Theory and pedagogical background of the project 
(enquiry centred learning, working in small cooperative 
group, working like scientist, outdoor activities and in the 
botanic garden). 

4. General overview of topic Conservation (presentation in 
Power point).  

5. Divide teachers in 2 groups of 15 participants each. 
6. 1 group play role game "will I survive?" of M1 the 2 group 

play the role game "a new sky slope?" of M10. 
7. The groups meet and discuss what they have done filling 

the questionnaire. 

day 
13.09.07 
from 15,00 to 18,00 
 
Material  
- questionnaires 
- copy of game: 
"I will survive", "a new sky 
slope?" 
- pens 
- glue 
 
Key words 
- extinction 
- conservation 
- resource 
- limiting factors 
- geographical distribution
- common plants 
- invasive plants  
- endangered plants  
- impact of human activity
- season 
- temperature 
- life cycle 
- germination 
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Meeting 2 -  "Food" topic  
 

Overview  
This meeting is focus on plants and food offering opportunity 
to deepen scientific important issues for all educational 
programs. The real-world phenomena are related to different 
aspects of plant science: germination, plant growth, 
pollination and the role of insects in the production of fruits 
and crops, classification of plants in family it is useful to 
identify edible plants and to eat healthy and sustainable way. 
 
Aims 
- to find strengths and weaknesses in the presented activities 
- to understand adaptability of these activities to their own 
class 
 
Sequence 
1. General overview of Food topic.  
2. Divide the teachers in groups of 4-5 participants each. 
3. The first activity is " Profiling a vegetable" - M3  
4. The second activity is " Healthy eating and sustainability" 

-  M11. 
5. The groups meet and discuss what they have done filling 

the questionnaire. 
 

day 
21 September 2007 
from 16,00 to 19,00 
 
Material  
- material needed for 
Module 3 and Module 11 
- recipes 
- questionnaire 
 
Key words 
Stem; Sepal; Seed 
Hollow; Root; Tuber 
Bulb; Leaves; Fruit; 
Flower; Buds; Stalk 
Pointed; Papery; Smell 
Touch; Evidence;  
Justification;  
Environment; Import 
Export; Distance 
Names of countries 
  

 
Meeting 3 -  "Experiments about plants growth" topic  
 
Overview  
During this meeting is presented the topic of photosynthesis. 
It is very important to understand the functioning of this 
process, because depends on it life on Earth. Describe 
photosynthesis as a chemical reaction that transforms carbon 
dioxide and water into sugar and oxygen is usually difficult to 
understand for children of primary school, but to face with the 
problem by focusing on everyday experiences and provides 
an authentic research tool to allows children to be an active 
protagonist on scientific discoveries. 
 
Aims 
- to find strengths and weaknesses in the presented activities 
- to understand adaptability of these activities to their own 
class 
 
Sequence 
1. General overview of "Experiment about plants growth" 

topic.  
2. Divide the teachers in groups of 4-5 participants each. 
3. The first activity is " Priestley’s Experiment " - M3  
4. The second activity is " How plants grow " -  M6  
5. The third activity is " Starch production in plants " - M8 

day 
5 october 2007 
from 16,00 to 19,00 
 
Material 
- material needed for 
Module 3 and Module 6, 
Module 8  
- questionnaire 
 
key words 
- aquatic plants 
- Oxygen 
- Carbon dioxide 
- Stomata 
- CO2-O2 Circulation 
- Plant growth 
- Ground minerals 
- Starch 
- chlorophyll 
- nitrogen 
- exhaled air 
- inhaled air  
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6. The groups meet and discuss what they have done filling 
the questionnaire. 

 

- light  
 

 
Meeting 4 -  "Plants in art" topic  
  
Overview  
The aim of this meeting is to introduce plant science through 
the use of art. The theme of plants fits very well in to the 
teaching and learning of groups of all ages. The activities 
proposed offer an opportunity to be creative and learn some 
basic concepts of botany. 
 
Aims 
- to find strengths and weaknesses in the presented activities 
- to understand adaptability of these activities to their own 
class 
 
Sequence 
1. General overview of "Plants in art" 
2. Divide the teachers in groups of 4-5 participants each. 
3. The first activity is “Fruit and vegetable role plays” - M7 
4. The second activity is "Making and using natural dyes" - 

M8 
5. The third activity is "Field trip to a Botanic Garden to 

observe flower colour and pollination" M9 
6. The groups meet and discuss what they have done filling 

the questionnaire. 

day 
6 October 2006 
from 9,00 to 12,00 
 
material  
- material needed for 
Module 7 and Module 9  
- questionnaire 
 
Key words 
Grouping; Fruit  
Vegetable; Dyes/ 
pigments; Natural dyes  
Plant species; Colour 
Colorations; Pollination 
Pollinator; Scent; Petals 
Sepals; Stigma; Style 
Ovary; Stamens; Pollen 
Pistil 

 
Meeting 5 -  Planning the project with teachers 
 
Overview  
The aim of this last meeting is to provide valuable and 
practical suggestions for teachers to face the chosen project 
and how to plan the activities during the school year. This 
meeting is reserved for teachers who wish to use one or part 
of the PSI programme offering operative information about 
periods, facilities and contacts. 
 
Aims 
- to find strengths and weaknesses in the presented activities 
- to understand adaptability of these activities to their own 
class 
 
Sequence 
Construct of a concept map on the 4 topic 
1. Brainstorming on how to plan a PSI lesson  
2. experiences on the methodology to understand how 

teachers are motivated to use PSI 
Some results of last year experimentation of PSI tool  

day 
16 October 
from 17,00 to 19,00 
 
materials 
- paper 
- pens 
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Reflections on CPD   
Outcomes of questionnaire from teachers 

 
Meeting 1 - "Conservation" topic 
What are the skills/thought processes that are required to activate children during role 
game 
• to accept a role  
• to read and understand their role 
• to relate and communicate  
• to be able to identify their role  
• stick to timing 
• active listening 
• Ability to maintain the assigned task  
• Accept other’s arguments and be able to change their point of view 
• Recognise, dramatise, and perform a role (empathy and decentration skills) 
• listen carefully and to take part with relevance in the designated way 
• formulate pertinent questions 
• formulate own hypothesis and be able to accept different opinions 
• develop and extend their acknowledge in plant science 
• social relationship 
• cooperation 
• focus on their role 
Obstacles that children must overcome to play the role game:  
Cognitive  
• understand of the characteristics of assigned role 
• Previous scientific knowledge on the topic 
Relational  
• be able to listening other classmates  
• be able to respect others and their turn  
• Cooperate actively 
Organizational  
• organise times 
Times 
• stick to timing  
 
What are the differences with other activities normally done in your classroom? 
• Activities involved giving children more responsibility for the actions of groups and 

their own actions 
• emphasise motivation of doing experiment and surveys in the field  
• more interaction  
• making hypotheses, generate questions, to build their knowledge actively 
• emphasise the ability to exchange opinions, ideas and work constructively in a group 
• emphasise game playing as a tool to understanding difficult concepts 
 
In which other activities you could adopt these kind of games? 
• in all scholastic activities  
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Meeting 2 - "Food" topic 
 
What are the skill/thought processes that are required to activate children in these 
proposed activities: 
• recognise different part of the plant  
• recognising different kinds of vegetable  
• understand that there are common characteristics to plant groups - classification 
• be able to do a ranking  
• use senses and prior knowledge to recognise specific vegetables 
 
What are obstacles that children must overcome to do these proposed activities:  
Relational 
• to know how to work in groups  
• to be able to cooperate and accept their role 
 
Organisational  
• be able to work to a schedule 
 
What are the differences with other activities normally done in your classroom? 
• being asked to express arguments and evidence to support their opinion 
• each child has a specific role in group work 
 
Meeting 3 - " "Experiments about plants growth" topic 

 
What are the skills/thought processes that are required to activate children in these 
proposed activities: 
• ability to observe and describe  
• ability to formulate hypotheses and to verify them  
• ability to record and interpret data 
• ability to actively collaborate in the working group  

 
What are obstacles that children must overcome to do these proposed activities:  
Relational 
• Respect for ideas of group members 
• mediation 
 
Equipment 
• to find specific scientific material 
• to use a laboratory 
 
What are the differences with other activities normally done in your classroom? 
• Using historical experiments it's possible to understand how and why a scientific 

theory was formulated and how scientific research was changed step by step  
 
Meeting 4 -  "Plants in art" topic 
 
What are the skills/thought processes that are required to activate children in these 
proposed activities 
• practical and manual skills 
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• creativity 
• observation, identification and classification of structures of a plant 
• ability to formulate hypotheses  
• relation between plants and cultural tradition 
• understand how materials are transformed (recycled paper) 
 
What are obstacles that children must overcome to do these proposed activities:  
Cognitive 
• argumentation 
 
Relational 
• respect of different ideas  
 
Times 
• respect of different ideas  
• sticking to time limits 
 
What are the differences with other activities normally done in your classroom? 
Creativity in school science 
• cross curriculum activities (music) 
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Questionnaire       
 

What are the skills/thought processes 
that are required to activate children in 
these proposed activities 
 

 
 
 
 
 
 
 
 
 
 
 

Cognitive 
 

Relational 
 

Organizational 
 

Logistical 
 

Equipment 
 

Times 
 

What are obstacles 
that children must 
overcome to play 
the game: 
 

other... 
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What are the 
differences with 
other activities 
normally done in 
your classroom? 
 

 
 
 
 
 
 
 
 
 
 
 
 

What are the 
strengths in the 
presented activities  
  

 
 
 
 
 
 
 
 
 
 
 
 
 

What are the 
weaknesses in the 
presented activities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Provide 
improvements 
to the presented 
activities 
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In which other 
activities you could 
adopt these kind of 
games? 

 
 
 
 
 
 
 
 
 
 

 
 
 


	   This generic syllabus has been designed as a guide intended to fulfil the outlined aims and allow a number of different approaches.  It can be implemented over varying periods of time and to a broad spectrum of teachers.  Variations provided by PSG partners for their specific units and different education systems are included in the appendices. 
	Details of participants and current practice 
	   These activities were very popular and all participants enjoyed the hands-on element. Many commented that although they would not usually use such activities in their delivery of botanic garden programmes, they recognised how they encouraged good discussion and critical thinking. Several participants suggested that they could use such activities either to start or close a session in a BG to help evaluate the current levels of understanding, engagement and scientific terminology understood by their visiting groups. 
	   Currently few BG education programmes offer a wide range of ‘enquiry centred’ activities. Schools may not take up the offer of a preliminary visit when these resources might be given to them to raise children’s awareness of plant science and enquiry techniques. 
	   During school visits, groups of children may only engage with the educators for a very short time, often only an hour. Teacher usually hopes to get as much information from the ‘expert’ at hand – and is content to have the educator talk at, or give information to, the children. There are, however, a number of good ‘hands-on’ and ‘brains-on’ engaging activity sessions provided at BGs in the UK albeit many of them do not offer opportunities for children to investigate freely, work like scientists and justify the evidence they find appropriately.   
	Content / resource satisfaction
	Conservation
	Course introduction
	Formative aims
	Social aims
	Cross curricular aims
	Reflection on practice

