Present a portfolio of evidence, including methodological information, ethical information and topic based information.
Ethical Issues
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Topic Based Information
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Methodological Approach
As a disclaimer, it is important to note that I did not attend the placement required for the research aspect of this module, due to the unprecedented outbreak of COVID-19. However, there will still be investigations carried out to support my intended research question. The research question, and the focal point of this portfolio and the following journal article, is going to be ‘How learning about nature and sustainability helps a child to develop their knowledge and understanding of the world.’ I will be using a variety of tools to ensure that the level of desktop research is of a high enough quality to support the research question. Parts of the research will be carried out through accessing virtual tours (where available) and videos of the placement setting that I was planning to attend or settings that are similar, in that there is an emphasis on nature, either in general or within their education department. I will be looking into places such as the Eden Project, which provides educational resources both in the project itself, and also online in the form of free learning plans. Alongside the videos and virtual tours of various settings, I will also gather information from case studies, first hand accounts and academic journals, this is in order to get different perspectives on the research question. 

The information collected will be in close reference to theory, in particular Howard Gardener’s Multiple Intelligence Theory (MIT), and all information written will be supported by research literature throughout. The sources will also be backed up by relevant policy and legislation, such as the Well-Being and Future Act 1983. There will be information gathered through research into Forest Schools and climate change, particularly the importance of children being educated on climate change and the effect it has on their knowledge and understanding of the world. Throughout this research project, there will be an element of critical reflection, with the piece of work discussing the differing opinions surrounding nature and sustainability, and whether or not it is important for a child’s education.
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Location of research activity
Identify all locations where research activity will take place.

The National Botanic Gardens of Wales.

this box should expand as you type)
Research activity outside of the UK i

If research activity will take place overseas, You are responsible for ensuring that local mﬁs_ow i
considerations are complied with and that the relevant permissions are sought. Specify meﬁo:a
guidelines (e.g. from local professional associations/learned soci mm\c:ZmGEmm.v that exis m* S
whether these involve any ethical stipulations beyond those usual in the UK. (provide details ommmma
censes or permissions required). Also specify whether there are any specific mp:_m.m_ _mmcmﬂ ﬂm_
by the local context in which the research activity is taking place, for example, particular cultu

and/or legal sensitivities or vulnerabilities of participants.

N/A

(this box should expand. as you type)

Use of documentation not in the public domain: Are any documents NOT publicly NO
available? YES

If Yes, please provide details here of how you will gain access to specific Qoocam:»m:o: that is M»Q
in the public domain and that this is in accordance with prevailing data protection law of the country

in question and England and Wales.

(this box should expand as you type)

i
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Will the research activity include:

Use of a questionnaire or similar research instrument?

Use of interviews?

Use of diaries?
Participant observation with their knowledge?

Participant observation without their knowledge?

Use of video or audio recording?

Access to personal or confidential information without the participants’ specific

consent?
Administration of any questions, test stimuli, presentation that may be

experienced as physically, mentally or emotionally harmful / offensive?

Performance of any acts which may cause embarrassment or affect self-esteem?

Investigation of participants involved in illegal activities?

Use of procedures that involve deception?

Administration of any substance, agent or placebo?

Working with live vertebrate animals?

Other primary data collection methods, please explain in this box
For example, ‘focus groups'. Please indicate the type of data collection method(s)

in this box and tick the accompany box.

Details of any other primary data collection method:

If NO to every question, then the researcl
some of the following sections (please refer to Guidance Notes).

(this box should expand as you type) %
h activity is (ethically) low risk and may be exempt from

If YES to any question, then no research activity should be undertaken until full ethical approval

has been obtained.
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Who are the intended participants: YES | NO

Students or staff at the University?

Adults (over the age of 18 and competent to give consent)?

Vulnerable adults?
Children and Young People under the age of 18? (Consent from Parent, Carer or
Guardian will be required)

Prisoners?

Young offenders?

Those who could be considered to have
the investigator or a gatekeeper?
People engaged in illegal activities?
Others (please identify specifically any group who may be unable to give consent)
please indicate here and tick the appropriate box.

a particularly dependent relationship with

Other — please indicate here:

(this box should expand as you type)

Participant numbers and source A =
Provide an estimate of the expected number of participants. How will you identify participants and

how will they be recruited?
How many participants are
expected? One

(this box should expand as you type)

Who will the participants be? An education coordinator.

(this box should expand as you type)

Education coordinator identified and approached

How will you identify the
participants?
(this box should expand as you type)
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'formation for partici
Will you describe the main research procedures to participants in
advance, so that they are informed about what to expect?

Will you tell participants that their participation is voluntary?

Will you obtain written consent for participation?

<S= you explain to participants that refusal to participate in the research
Will not affect their treatment or education (if relevant)?

If the research is observational, will you ask participants for their

consent to being observed?
Will you tell participants that they may withdraw from the research at

any time and for any reason?
With questionnaires, will you give participants the option of omitting

questions they do not want to answer?

Will you tell participants that their data will be treated with full
confidentiality and that, if published, it will not be identifiable as theirs?
Will you debrief participants at the end of their participation, in a way
appropriate to the type of research undertaken?

If NO to any of above questions, please give an explanation

Thi iy vitod ap it reaffir .
i carried E_K\ _@ra o _guidelined

(this box should expand as you type)

Wiill participants be paid?
Is specialist electrical or other equipment to be used with participants?
Are there any financial or other interests to the investigator or University

arising from this study?
Will the research activity involve deliberately misleading participants in

any way, or the partial or full concealment of the specific study aims?
please provide full details

If YES to any question,

(this box should expand as you type)




image16.jpg
S CHS

Thiy Secnon preds
Prifysgol Cymru  any  potenhok (isks of PG2 /| E1 FORM
¥ Drindod Dewi Sant = J CONCIA |
University of Wales SEC
= Trinity Saint David
Outline any anticipated risks that may adversely affect any of the participants, the
researchers and/or the University, and the steps that will be taken to address them.

rnal

If you have completed a full risk assessment (for example as required by a laboratory, or exte

research collaborator) you may append that to this form. 7 |

Full risk assessment completed and appended? Yes
No

Risks to participants
For example: emotional distress,

sensitive organisational information —
A P t How will you mitigate the Risk to \uml\n\bmﬂ_ﬂ_m:

i ipant is mini i i icipant that
© risk to the participant is minimal. However, | | will explain to the participant
participation is voluntary and that they may

their time is precious, and some anxiety could

develop if they have insufficient time to take withdraw at any time.

part in the investigation. o

Relevant o fhe parficipants
a |

(this box should expand as you L?m@f@ S)enbe | ivi

If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity,

drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give
details of the procedures to deal with these issues, including any support/advice (e.g. helpline

numbers) to be offered to participants. Note that where applicable, consent procedures m:o:_a.
make it clear that if something potentially or actual illegal is discovered in the course of a project,

it may need to be disclosed to the proper authorities

inancial disclosure, physical harm, transfer of personal data,

(this box should expand as you type)

N/A

(this box should expand as you type)
Risks to investigator

For example: personal safety, physical harm, emotional di
harm/impropriety, conflict of interest

stress, risk of accusation of

How will you mitigate the Risk to Investigator:
he information provided to I shall discuss with the participant and ensure
that my research is valid and reliable and without

3m_.moo:zum::m_m:aﬁoﬁxm__‘:o ! ret
consideration who is around me. bias. The participant may withdraw their consent
at any time. | shall also seek support from tutors aw

gg\}m an e o)ét atory | ang student services if needed.
Jafety v ano elentad

(this box should expand as you type)

(this box should expand as S you type)

University/institutional risks

r example: adverse publicity, financial loss, data protection
How will you mitigate the Risk to University:

| will ensure that | follow ethical guidelines and
the advice of my lecturers.

arch is being carried out in the name
of the university. If ethical guidelines are not
followed, the university’s reputation could be at

fisk. Thiy Jechon 14 Gl vita) &)

% 3 - his b
.I?P i <®<a_+@: v@m.&»go: o (this box should expand as you type)
(this box should expand as you type) ,Bﬁoi.o,) o

Disclosure and Barring Service
If the research activity involves children or vulnerable adults, a

Disclosure and Barring Service (DBS) certificate must be obtained
before any contact with such participants.

Does your research require you to hold a current DBS Certificate?
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Feedback hen?
g nd W
What de-briefing and feedback will be provided to participants, how will this be ao_‘rmwwma 2 copy Of
Verbal feedback will be provided at the end of placement. The participant will be ©
the research findings.
(this box should expand as you type)
consent, of what i
@am full consent before

Informed consent 2%
Describe the arrangements to inform potential participants, before providin
onsent will be

involved in participating. Describe the arrangements for participants to provi
data collection begins. If gaining consent in this way is inappropriate, mx.v_m n howc
obtained and recorded in accordance with prevailing data protection legislation.

Consent form and information sheet provided for participants.

tputs. If

(this box should expand as you type)
Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any ou

anonymity is not being offered, explain why this is the case.
No names of participants will be used as well as the name of the setting.

(this box should expand as you type)
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Management Policy an
-//uwtsd.ac.uk/libra Jresearch-data-management/).

Research Data Management web pages (http

Does the research activity involve personal data (as defined by the General

..DUm_wm Protection Regulation 2016 «GDPR” and the Data Protection Act 2018

A”)?

“Personal data” means any information relating to an identified
or identifiable natural person (‘data subject). An identifiable
natural person is one who can be identified, directly or indirectly,
in particular by reference to an identifier such as a name, an
identification number, location data, an online identifier or to one
or more factors specific to the physical, physiological, genetic,
mental, economic, cultural or social identity of that natural person.

llected:

If YES, provide a description of the data and explain why this data needs to be co

NO

(this box should expand as you type)
Does it involve special category data (as defined by the GDPR)? YES

“Special category data” means sensitive personal data consisting of
information as to the data subjects’—

(a) racial or ethnic origin,

(b) political opinions,

(c ) religious beliefs or other beliefs of a similar nature,

(d) membership of a trade union (within the meaning of the Trade

Union and Labour Relations (Consolidation) Act 1992),

(e) physical or mental health or condition,

() sexual life,

(g) genetics,
(h) biometric data (as used for ID purposes),

If YES, provide a description of the special category data and explain why this data needs to be

collected:

(this box should expand as you type)
YES NO

Will the research activity involve storing personal data and/or special
category data on one of the following:

Manual files (i.e. in paper form)?

University computers?

Private company computers?

Home or other personal computers?

Laptop computers/ CDs/ Portable disk-drives/ memory sticks?

“Cloud” storage or websites?

Other — specify:

For all m...va.a a.ma. mwﬁ_mm: the measures in place to ensure the security of the data oo__.moﬁma_ data
confidentiality, including details of password protection, encryption, anonymisation and

pseudonymisation:

(this box should expand as you type)

S A PG AT NG v e
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Will the research activity involve any of the following activities:

Electronic transfer of data in any form?

Sharing of data with others at the University?

Sharing of data with other organisations?
Export of data outside the European Union or importing of data from outside

the UK?
Use of personal addresses, postcodes, faxes, emails or telephone numbers?

Publication of data that might allow identification of individuals?

Use of data management system?

Data archiving?
If YES to any question, please provide full details, explaining how this will be conducted in

accordance with the GDPR and DPA (and/or any international equivalent):

The data will be shared only with the module lecturers.

(this box should expand as you type)
List all who will have access to the data generated by the research activity:

The investigator
The module lecturer

(this box should expand as you type) e
List who will have control of, and act as custodian(s) for, data generated by the research activity:

The investigator.

(this box should expand as you type)
Give details of data storage arrangements,
Where data will be stored, how long for, and

including security measures in place to protect the data,
in what form. Will data be archived — if so how and if

not why not.
All data will be stored with the investigator on their password protected computer.

(this box should expand as you type)
Please indicate if your data will be stored in the UNTSD Research Data Repository (see

https://researchdata.uwtsd.ac.uk/ ). If so please explain. (Most relevant to academic Staff)

No
(this box should expand. as you type)
Confirm that you have read the UWTSD guidance on data mana
3 ement R
https://www.uwtsd.ac.uk/libra [research-data-mana ement/) . e <zm0m - w
Confirm that you are aware that you need to kee i
p all data until aft s
research has completed or the end of your funding b ks
NO

LR GY I eGP S ] Tk Sl Can
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M.r_m Sﬁo_,_.:m:n: which | have provided is correct and complete to the best of my knowledge. | have
empted to identify any risks and issues related to the research activity and acknowledge my

Obligations and the rights of the participants.

w: m:cB_E:m. this application | hereby confirm that | undertake to ensure that the above named
esearch activity will meet the University’s Research Ethics and Integrity Code of Practice

s : Date:
gnature of applicant: Claire Louise Davies
12/12/19 |
For STUDENT Submissions:
pr of Studies/Supervisor: Lynwen Roberts
ure:
!J For STAFF Submissions:
3 bf School/Assistant Dean:
ure:
LY
Checklist: Please complete the checklist below to ensure that you have completed the form

according to the guidelines and attached any required documentation:

| have read the guidance notes supplied before completing the form.

| have completed ALL RELEVANT sections of the form in full.

| confirm that the research activity has received approval in principle
| have attached a copy of final/interim approval from external organisation (where

appropriate)

| have attached a full risk assessment (
(where appropriate) ONLY TICK IF YOU HA
| understand that it is my responsibility to ensure that the above named research activity will
meet the University’s Research Ethics and Integrity Code of Practice.

and have NOT completed Section H of this form)
VE ATTACHED A FULL RISK ASSESSMENT

n all documents aimed at respondents

| understand that before commencing data collectiol
interview schedules etc.) must

(including information sheets, consent forms, questionnaires,
be confirmed by the DoS/Supervisor, module tutor or Head of School.

| have deleted the guidance notes before submitting the PG2 for consideration
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RESEARCH STUDENTS AND STAFF ONLY in writing and emailed to
All communications relating to this application during its processing must be in wi
research@uwtsd.ac.uk , with the title Ethical Approval’ followed by your :mﬁm. t that you check

You will be informed of the outcome of your claim by email; therefore it is importan
our University and person

al email accounts regularly.

it
UATE OR TAUGHT MASTERS PROGRAMMES should submi

STUDENTS ON UNDERGRAD : 2
me) via systems explained to you by the mcvm_‘swol:qon:_m lea

|

this form (and receive the outcol
This form is available electronically from the Academic Office web pages:
http://www.uwtsd.ac. uk/academic-office/

Application Process
% h
jects and all research students must submit the Ethical Approval _uo_.ﬂ_a»_wmmzm
mittee via the Academic Office (pgresearch@uwtsd.ac.uk). Staff researc P
tudy for taught undergraduate or Masters programmes should be submitted v
ained below.

All staff research pro,
University Ethics Com:
in relation to personal s
Faculty procedures expl

ght undergraduate research Ethical Approval Forms are ooam_nmﬂmn <.<_n:_:

ovide details of the specific processes for this. Where the Ethical issues within any
single ethical application are of particular concern the Faculty wil refer these to the University Ethics
Committee. Any student activity that involves the collection of primary data needs to undergo Ethical approval,
this includes assignment work as well as dissertations.

Taught masters and tau
Faculties. Faculties will pr

Mo 904044, Annravial Earmn
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Section A: About You

Pl
©ase complete all relevant sections

MMMMM::WH Approval for research activity

@i rch proposals must be approved in pri
Y becomes final when the ethical approval is received.

The process for proposal approval varies according the individual and programme of study:

Research students, by application on form PG1 to the Research Degrees Committee

Taught students by review of research proposal within Faculties (Faculties provide specific details of

le before applying for Ethical Approval. The proposal approval

L)
L)
these processes)

® Staff, by agreement by the Head of School/Assistant Dean

.,w\_oozoq.. C: External Ethical Guidance materials
any discipline areas are required to operate with the discipline specific codes of research ethics (for example

health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have

consulted with these.

wmono: D: _.mxnm_.:m_ Collaborative Research Activity
rovide details of the external collaborative partners, where appropriate you might want to submit a copy of

_w:m mx”.mﬂsm_ o.o__mco_.m:o: agreement with the Ethical Approval Form. If the partner requires the research to
e subject to its own internal Ethical approval process then please provide details of that process and a copy

of any final (or interim) approvals received from the organisation.

Section E: Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research

proposal, and also may not be experts in the specific area of your research. The information provided should

Em_”mﬁo_‘m be jargon free and clearly stated.
Indicative Title: please use the same title as used on the research proposal.
Purpose: the Ethical approval process will want to ensure that the methods you propose are adequate and

appropriate to address the research aims and objectives. Excessive additional data collection can be seen as

unethical.

._u_.o_uommn Methods: the Ethical approval process seeks to ensure that you understand the methods that are
intended, and that the implementation of those methods will be appropriate and without unnecessary impact
on respondents. This section must explain how the methods described will lead to the collection of necessary

and sufficient data, but not excessive data. Please be specific.

Location: this needs to mention geographical location and also local situation (for example, within Local

Authority Offices in Cardiff, using a private room but close to other individuals). If you are collecting data within

an organisational setting then you need to explain the permissions that you have obtained to do this.

Research Activity outside of the UK: please complete this section in detail, and note any guidance you
ing.

have received. Also describe your own familiarity (or not) with the location that you will be u

Section F: Scope of Research Activity
Please tick ALL of the research activities that might be undertaken. If any additional types of activity are

intended then please add an extra box and describe these.
If you have answered no to all questions in F then sections G and J do not need to be completed. Section H

should be considered, and may be completed. Signatures are still required in section K.

Section G: Intended Participants

Please tick all categories that might apply.

Numbers & Source: if you are using a series of different methods or research activities please list numbers

for each stage/phase. Be clear about how you wi ind respondents. Will you use intermediaries, and if so

how? How will you ensure compliance with your sampling strategy?

Information for participants: all participants should be appropriately informed about the research, what is
de. The Ethical review process does

expected of them and what will happen to the information that they provi doe
not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in

the case of research students, the supervisor/module tutor in relation to students on taught programmes and
the Head of School/Assistant Dean in relation to staff research.

tions in this section will be reviewed
olved and how you can mitigate

ple for laboratory work,
In

Section H: Anticipate Risks
All research carries some level of risk. The answers you provide to ques

nsure that you have an appropriate understanding of the type of risks invi

toe
against these risks. If you have completed a full risk assessment, as required for exam g
field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.

AMes ANANAECHrinAl Annravnal Carm
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i ink ver i iden
Risk to participants Thin| y You might el

actions/questions/discussions might affect the people you are involving as nm:_oﬁm_dnm?mxm respond
risk as small but it would still be a risk. Many types of question have the potent mon»m
e / job; you need to recognise and try to ameliorate any such effe

content with thei
If these are business owners, time with you may reduce profit. .
rs involved in

ider this
In some locations physical risk is very real to both participants and <c:‘mm.:, please ooﬂmv\_aam:mm A
Risk to you, the researcher Think about where you will meet people, if there are al in general do not Vist
the location. If you are meeting people as individuals think about using a public Emnmm.:m,: issues think about
people in their own homes or remote locations. If you are talking to individuals about ¢ S oiont data?

how their responses might affect you emotiona y. What about the risk of collecting insu the University
well prepared.:

Risk to the University When undertaking your research, you are acting as a EWS%MJM*

(student or staff). Professionalism is important, so it is important to be well organise ure you do not harm
Punctuality, clarity etc. are all part of this. What you do to ensure this? You must mﬂ_.m et research it
the good name of the University in any way and do nothing to undermine the _‘.muc.~m hn.m regard. You must
conducts and sponsors. Upholding high standards of conduct and integrity are vital in thi made against the
also conduct the research in such a way to minimise the potential for claims of ne: @@:mm ou should always
University, its researchers and any col aborating individual or organisation. In this respec <a by statutory and
comply with ethical, legal and professional frameworks, obligations and mﬁm:amam as _‘mnw___n.mmo:nm Research
regulatory authorities, as well as the university's Research Integrity and Ethics Code 0 Z
misconduct in this respect can take many forms, including:

if they were real
fabrication: making up results or other outputs (eg, artefacts) and presenting ».:mB as if M:owcmm
or changing or omitting data without goo!

people’s material without giving proper credit i
; : i lare competing

legal and fessional obligations: for example failure 8. decl :

b et n : misrepresentation of interests; breach of

L]
L]
e failure to meet ethical,

interests; misrepresentation of involvement or authorshi -
3 > = ects or
confidentiality; lack of informed consent; misuse of personal data; and abuse of research subj

ng to address possible infringements such as
whistle-blowers

material
improper dealing with all egations of misconduct: f:

attempts to cover up misconduct and reprisals against

es, and cover here

Adverse Outcomes. Think carefully about the possi

Section I: Feedback, Consent and Confidentiality
Feedback to participants: outline your approach. Wi
check accuracy? Will summaries of questionnaire analysi
Will an overview report be provided? How and when?
Informed consent: Draft letter / e-mail / or heading (or footer) section of: questionnaire must be approved by
taught student, or Head of School / Assistant

nterview transcripts be shared with respondents to
s be made available to respondents in some way?

DoS/supervisor (if research student), supervisor/module tutor if
Dean if a member of staff.
Confidentiality/Anonymity. Explain clearly how you will ensure confidentia ty and anonymity. ?
Section J: Data Protection and Storage
y's Research Data Management information.

Before completing this section it is necessary to read the Universit:
gned to ensure compliance with the Data Protection Act as well as

The questions that follow are desi
established research protocols.

Many research activities w
Summarisation and analysis

Protection Act.
Think carefully about who will have access to your data, this wi ors and examiners. Also that

a thesis will be made available via the University rary and the British Librar:
| ; € y system. |f i
access bar 3“ a period of time after completion then mention ithere. If you uwn\zam a noﬁdcowﬂmowmwx_qm a
or ém:q to give a presentation, to a facilitating/ supporting/accessing organisation then ey _mw\ ﬂ” _:.a_:@m_
section. But also think about the general principle of data sharing, as explaineq in Emnmmmmmw ﬁ:_scﬂrhm
Ci ata

Management information.
In terms of storage of data please ensure security, and also m gate against loss of data

Section K: Declaration
Ensure the appropriate countersignatures have been provided

Look carefully at the checklist and ensure that you comply with and tick all th,
at are relevant to
Your research.

Mt ANAO4BCHhinnl Annravial Ca,n,
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2. Be a successful leading visitor attraction within the UK, offering an outstanding

experience and value for money to the visitor
6. Develop and maintain the infrastructure and staffing to meet the needs of the

institution

7. Create a financially sustainable institution

8. Become an iconic Welsh institution

To do this we will Justamabiily
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1. Be collaborative, internally and externally

2 Besustainbl, ot anironmenalyan ancily, '° ™ 1e1€816h
Wﬂ@jﬁ?C 3. Communicate our relevance to all different audiences and stakeholders
o kay LA 4 Workin an effectiveandintegrated way.
A 5. Demonstrate best practice

6.Beinnovative .—— R0 yitak o Keep b&:?.?w fun

7. Foster a culture of mutual respect amongst trustees, staff, volunteers, members, visitors
,

and stakeholders.

The National Botanic Garden of Wales: playing for Wales on the world stage
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Science and design and technology at key stage o O

Standards
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Investigative science

es and investigations in terms of
eir work confidently and respond
of others, offering their own contributions during group

Where this is strongest, pupils have a broad
terms confidently in the correct context.

explain their scientific enq

Many pupils are able 8,
d results. They discuss th

predictions, variables an
thoughtfully to the viewpoints
work and in whole-class discussions.
scientific vocabulary and use specific science

e scientific investigations methodically, following set structures.
a minority suggest suitable questions to

ey make appropriate predictions and
ust a guess, but a considered opinion

Many pupils undertak
When provided with the opportunity,
investigate at the start of science topics. Th
generally understand that a prediction is not j
pased on knowledge and previous experience.
A majority of pupils understand the need for a fair test enquiry, the importance of
understanding which variables to change and measure, and which variable to keep
tigations, most pupils make useful and

the same. When undertaking planned inves
accurate observations and record these effectively. However, only a minority of

pupils understand the need to repeat enquiries and record multiple readings to
ensure the accuracy and reliability of their work.

ion to their investigative work, the standard of these
Is do not draw suitable conclusions from their

lain the reasoning for their conclusions well
derstanding of the scientific principles

While most pupils write a conclus|
varies too much. A minority of pupi
investigative work. They do not exp
enough and do not demonstrate a clear un

behind their findings.

Many pupils are able to use scientific equipment s
thermometers to take readings accurately and reco

standard unit. Many pupils apply this understandin
the temperature around the school and deciding whe

areas is comfortable, too warm or too cold.

ensibly. For example, they use
rd temperatures using the correct.
g well, for example by measuring

ther the temperature in those )y 4 geu el
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Science skills, knowledge and understanding

30 By the end of key stage 2, many pupils develop a sound mo_wmwﬁ_mmcv
They are able to recall knowledge and talk oo:aam:s abou imilarly well and
learned previously in science. Both boys and girls achieve m_ﬁ sther producti
undertake scientific work equally enthusiastically. Most work tog

respond to set tasks and work co-operatively to solve problems. : -
i Ith requires
31 A strong feature in many schools is pupils’ c.:amﬂmﬁm:u_.:m that mﬂﬂn ”Jmmmm_ o
healthy diet and regular exercise. Most pupils can design a healthy

{ ny older
understand the need to eat fruits and vegetables and to drink Emwmfwﬂ%:mw\ A0l
pupils understand and are able to explain the harmful effects that s g

and drugs can have on the body.
32 Where standards are strongest, most pu o 0t s
principles, such as gravity and magnetism. .ﬁ:.mv\ use wo._ma_?_uMMqu:w
precisely and understand their meaning. They engage in their mn_m:mm e
enthusiastically, and as a result acquire new knowledge, c:am_.mﬁmz.n_zm =
not just in science but aci

gain a good understanding of basic

They apply thi learning to new situations confidently, - d
For example, many pupils in Penybryn Primary School in Gwyned

the curriculum. . o
explain what they have learned from researching the effects of global warming a :
use this scientific knowledge to explain the role of the ozone layer. _uo__,0<<_3© that,
they are able to apply this learning to highlight the importance of recycling to reduce
carbon emissions and Prepare a newsletter to persuade the local community to
recycle in order to help the environment.
33 By the end of key stage 2, many pupils demonstrate a good understanding of the
movement of the earth and of the relative positions and the key features of the sun
and the planets in the solar system. Many pupils recall the order of the planets in the
solar system correctly using mnemonics.

Throughout key stage 2, many pupils develop a good understanding of how to
electricity. Many are able to apply this

34
construct simple circuits and of the uses of
knowledge well. Many older pupils can name a range of forces and understand the
effects of gravity. However, a minority of pupils’ understanding of forces such as *m‘
friction and air resistance is not as strong. FS\QQ&‘S}QQ@ Condequance § C, !

35 e, for example: g SGemcy.

: ample,
predictions thoughtfully before ;
predicting which materials act best as filters, or how the speed of stirring may affect
the rate that a solid dissolves in a liquid. They give coherent reasons for their ideas,
based on scientific knowledge that they have learned previously.

36 >, Many pupils use and develop their communication skills

y listen to each other's Views sensibly and are able to communicate

is good feature in

«mxu_m_:m:@ their thinking to their peers. Thi

many schools.
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Science and design and technology at key stage 2 [siceisi ez )

n their investigative work and measure

S Wi
accurately using standard units and analyse the data collected. For m.uxm:_u_m_,é:ms
undertaking practical work, pupils at Ysgol Gymunedol _._<<<.:.<Tm0m in Ceredigion
measure and record the height of pupils to the nearest centimetre and convert this to

millimetres and metres. Using this information, they identify the ﬁm__wmﬁ and w:onmm.ﬁ
pupils and calculate the difference in height correctly. They use their numeracy skills
and create a graph with this data, which

to determine the mean height of the group

they label correctly.
dertake subject specific research and to record

Many pupils use their ICT skills to un
their findings. Many pupils use the Welsh Government's Hwb resources oo:nam.:z%
ftware that will allow them to record their findings.

for example to access database so ¢
In Abernant Primary School in Rhondda Cynon Taf, pupils record results from their

investigations into forces accurately on laptop and tablet computers using Hwb. :
ble develop their own forms for recording information, paying
d and the use they will make of it.
play their findings.

Many pupils use their numeracy skill

Pupils that are more a
close attention to the data that they need to recor

From this, they create a useful range of graphs and charts that di
The number of pupils who are assessed by teachers as achieving achieved the
expected level 4 or above in science has increased year-on-year for at least the last
five years, with more pupils achieving this level in science than in English or
mathematics (see appendix 1).

At the expected level, the gap between pupils eligible for free school meals and their
peers has decreased a little, but at the higher level the performance gap has

increased. In schools with a higher percentage of pupils eligible for free school
y fewer pupils achieve the expected or higher level compared with

meals, substanti
numbers in schools with a lower percentage of pupils eligible for free school meals

(see appendix 1).

Standards in design and technology

In general, a majority of pupils in key stage 2 design and make simple products.
They are creative in their work across a broad range of interesting topics. Many

pupils recall previous learning well, acquire new knowledge, and apply skills
previously learned to new situations. For example, pupils apply their knowledge of
the water cycle gained in their science lessons, to plan, design and make a model to

explain the water cycle.
Many pupils are able to gather information from a range of sources to help them
generate their initial design ideas. Most pupils use their ICT skills to support this, for

example by undertaking focused research using the internet.

Many m:v__m illustrate their ideas using simply-labelled sketches, outlining what they
are going to make and listing the resources they will need to complete their projects.
However, too few include accurate measurements in their plans. Only a few consider
Sm.Bmxi@ process in enough detail and how they plan to undertake and complete
3@_‘ project. In the minority of schools where pupils demonstrate high-order design
skills, most pupils plan using a variety of labelled sketches that include appropriate
BmmmcaBmz.ﬁm. They choose resources at the planning stage, and make choices
based on their developing knowledge of how they should use them. They consider

carefully their method of production.

10
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This study examined early childhood educators" perceptions about nature, science, and environmental education. Preservice early childhood teachers (n = 195)

and early childhood professionals currently practicing in the field (n = 162) rated the importance of providing specific nature/science experiences for young

children, the importance of specific nature/science learning outcomes, and their confidence implementing specific activities. Research Findings: Consistent with

our hypotheses, both professionals and students rated the curricular domain of nature/science as the least important for young children in terms of experiences
larly, both professionals and students reported that they were least confident implementing

and learning outcomes in comparison to other curricular domains.
nature/science activities compared to activities in other curricular domains. Qualitative analysis of open-ended questions yielded themes related to definitions of

nature, specific activities in and about nature that can promote children's learning and development, and what educators need to know and be able to do in order to
be effective "nature educators." Practice or Policy: Preservice and in-service teacher professional development would benefit from (a) the inclusion of content on
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creasing evidence of the importance of natural -

Interest in nature as a focus and h:mn::.: for education is experiencing a renaissance of sorts. There.
environments for children's development and well-being (e.g., Faber Taylor & Kuo, [12]; Wells, [43]). In addition, evidence is accumulating that educational

initiatives that are characterized by environment-based education (EBE), environment as integrating context for education, and education for sustainability show
promise both for student academic achievement as well as for accomplishing objectives related to environmental literacy and citizenship (North American
Association for Environmental Education [NAAEE] & National Environmental Education and Training Foundation [NEETF], [27]; Office for Standards in Education
[OFSTED], 2009; Stone, [37]). The role of nature in children's development and education is gaining prominence in cultural contexts and policy as well. Richard:
Louv's (2006/[23]) Last Child in the Woods: Saving Our Children From Nature-Deficit Disorder galvanized a movement that is becoming institutionalized through
organizations such as the Children & Nature Network. The contemporary interest in nature is becoming systemic, reflected in policies such as the No Child Left
Inside act in the United States and the inclusion of education for sustainable development in the national curriculum of the United Kingdom (OFSTED, [28]) and
position statements such as the Re-Connecting the World's Children to Nature; A Call to Action (World Forum Foundation Nature Action 00__wco<wﬂ_<_m for Children,

[47)-
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complex causal relationships in the natural world is necessary in order to m: = h these definitions in mind, it is clear that
Barlow, & Capra, [38]). Nature literacy is "a deep understanding of natural and human communities” (Sobel, [34], p. vi). Wit

inknown how well prepared teachers are to
both environmental literacy and nature literacy can be readily integrated into any domain of curriculum. However, itis ui

do this.
ENVIRONMENTAL EDUCATION, EBE, PLACE-BASED EDUCATION, AND EDUCATION FOR SUSTAINABILITY

Environmental education in early childhood focuses on holistic development, promoting knowledge of the natural world but also incorporating emotions,
dispositions, relationships, and skills (NAAEE, 2010). Interdependence between people and the natural world is an essential underpinning, but a problem orientation
is not emphasized. During early childhood it is important for children to have positive experiences in nature, learn to respect living things, and develop appreciation
for the beauty of nature (R. A. Wilson, [44]). Being confronted with environmental problems such as endangered species before they have developed a relationship
with nature and the coping skills to manage emotions such as fear and anger potentially increases the risk that children will respond with helplessness, apathy, and

disengagement rather than informed empowerment (Sobel, [34)). Positive early experiences an

skills, a tc

LCabon -
EBE focuses on the natural environment, but this emphasis is a vehicle for _:_Ec% Students' learning and skills throdgh the interdisci plinary integration of subject
matter and a local, place-based, community focus (NAAEE & NEETF, 2001). EBE is typically implemented in middle schools or high schools and often takes a
problem-based approach to investigating an issue or phenomena that is important to the students and the community. EBE is characterized by integrated learning

across curricular domains, problem solving, decision making, independent and collaborative learning, and the taking of multiple perspectives (NEETF, 2000).
Lieberman and Hoody ([22]) examined 40 programs using the environment as an integrating context, a term some imes used interchangeably with EBE, and
reported that students demonstrated better performance on standardized assessments of math, s ience, social studies, reading, and writing; fewer discipline
problems; and increased engagement and enthusiasm for learning. Similarly, NEETF (2000) conducted case studies of Seven schools adopting EBE approaches,
and all experienced similar improvements in student academic achievement and behavior and declines in discipline problems. The report noted Sm.,m?amzm
learned to "do science,” were able to generalize their learning, and were more motivated to learn. Note that three of the schools studied served high nc:nmm:mzo:m AN

of students living in poverty yet successfully transformed their schools using EBE approaches to significantly improve student outcomes.
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ity share several key features that go bey

Nature study, environmental education, EBE, and education for sustain:
: reracy can be considered minimum core compet

environment and ecosystems. However, science literacy and environmental
environmentally focused education (NAAEE, 2004). Few states require preservice preparation in environmental education for tea

Fewer than 1 in 3 teachers feel prepared to teach life science, and only 2in 5 feel adequately prepared to use science or math textt
rather than as a primary instructional tool (National Science Board, [24). Early childhood teachers (prekindergarten to Grade 3) rep
teaching science and mathematics (Copley & Padrén, [ 5J; Stiton, Bausmith, O'Connor, & Pae, [40]). A majority of early childhood tea
smallnumber of science and mathematics content courses (President's Council of Advisors on Science and Technology [PCAST] K-12
Group, [31]). A national survey of teacher preparation programs revealed that more than half of teacher preparation programs offer a single
environmental education (Heimlich, Braus, Olivolo, McKeown-Ice, & Barringer-Smi h, [16]). Another national survey. reported that 42% of elem

completed four or fewer semesters of science coursework, and less than 30% of elementary teachers in the survey believed they Em,ﬂm well prepared o e
science (Fulp, 2002). This is a problem because elementary teachers' subject matter Kknowledge is a robust predictor of student learning outcomes ﬁ::w

[20]; S- M. Wilson, Floden, & Ferrini-Mundy, [45]). TRiy U v oA Eo il = _ﬁ\_\/oc.n
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In addition to limited formal preparation in natural sciences and environmental education, many con
children because they belong to the generations described by Louv (2006/[23]) that spent limited time
be essential for developing a positive affective orientation toward nature characterized by appreciation for

wonder, and a conservation ethic (e.g., Louv, 2006/[23]; Sobel, [36]; R. A. Wilson, [44)). Direct experiences with nature
g things and elements, thus promoting a deeper understanding of the workings of nature than le:

formal classroom setting. In ad r educators to be comfortable in natural settings, and familiarity with and affinity for nature :
jted exposure to nature to report anxiety, fear, and discomfort when visiting natural areas (Bixler,

repeated experiences in nature. It is not unusual for people with
forhapd More Nawa c\,w L
ampié.2 7000 d\

Carlisle, Hammitt, & Floyd, [ 4])-
orted that teachers are unsure of how to use natural environments in teaching. For ex:
orted that although teachers rated environments such as rivers,

terdependencies among
jon, it is necessary fol

tricate

In addition to feeling discomfort and fear, some research has rep

study of teachers’ perceptions of natural settings as contexts for environmental education rep
ponds, marshes, and deep woods as appropriate for environmental education, they reported low confidence and a need for training in order to teach in these

contexts (Simmons, [32]). Similarly, a study found that preservice early childhood teachers were less likely to choose "natural” outdoor areas than "maintaines
"nothing to do" there (Ernst &

I area was that there was

outdoor areas for educational purposes, and the most frequently cited reason for not choosing a “natural
an imperfect relationship between teachers' beliefs and practices, teachers' beliefs do influence their approaches to
teaching (Keys, 2005). Therefore, it is important to examine their perceptions of the value of expel iences in nature and learning outcomes related to nature in order

Tornabene, in press). Although there
to inform professional development initiatives that support education in and about natural environments. This article thus addresses the following research

questions: BQ.S_QN\ He)e §62 Oﬁg\r iu \m\_ e ﬁ\(,,)h\.ﬂ a* g&\\&

- 1. Do early childhood educators believe that experiences and [earner outcomes in the science/nature domain of curticulum are as important as those for other
curricular domains? For the purpose of this study we define early childhood in accordance with the National Assaociation for the Education of Young Children as
spanning the range from birth to age 8. There are no previous studies addressing this question specifically. However, because early childhood educators have
limited coursework in science and environmental education and because science has not been included in mandatory student assessment, as have other 2
domains, such as language and literacy, we hypothesized that participants would rate experiences and learning outcomes in the science/nature domain of

urriculum as less important than experiences and learning outcomes in other curricular domains.

20 I.es do wm% childhood educators rate their confidence implementing science/nature activities? Consistent with previous research documenting a lack of
confidence in science and math (e.g., National Science Board, [24]) and the limited requirements for coursework in science or environmental education among
teacher preparation programs, we hypothesized that educators would feel the least confident in the science/nature domain compared to all other curricular:

domains.
ST azosh_a n””m.ﬂz_om teachers' (university students') ratings of importance and confidence compare to those of professionals in the field? The two universities

Mmm,\_mnﬁohu omz_,_\m muEQ‘ both emphasize _vjm importance of nature in their early childhood education programs, so we posited that students in our study may

s ﬂ :wEwm\M lefs about :m.Ea\mo_mznm in.early childhood education than professionals in the field, although experienced educators may have more:
cience. We did not have a directional hypothesis for the comparison between students and professionals because of the lack of directly

comparable previous research.

4. What are early child
e wé 5 numnmﬁmmwgaa ideas and beliefs about nature and environmental education? We were interested in examining educators' ideas that may
@ survey, so we included open-ended questions that could be analyzed qualitatively to identify additional themes or concepts sz.

can guide future research and professional development.
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In discussions with students about the semiotics of the stereotypical image, a

number of meanings emerge from the various elements. These are shown in Table

1, which shows that the features of the ‘egghead scientist’ point to a clinical,

abstract, physical, unemotional and reductionist view of science as practised by a

clever, but eccentric and emotionally dysfunctional individual. Such images can have

the effect of producing negative attitudes to science in that science can be seen to

be male dominated, abstract and fragmenting knowledge in a way that is unrelated

to life, as well as being a difficult subject, which is hard to succeed in, and having

some potentially sinister or dangerous applications. Given such evidently prevalent

negative stereotyped images, it is no wonder that many people have negative views
‘ﬁl

of science and are discouraged from studying it or using the ideas and processes of
science to critically inform their understanding of the world (Holton 1992; Swindell

et al. 2003).

Table 1. Semiotic analysis of the meanings in the
elements of the ‘egghead scientist’.
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seeks to revise modern concepts to construct:
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the modern sciences are alone allowed to contribute to the construction

of our worldview. (Griffin 1988, x)

. jernism embraces the affective and cognitive features of

ducation and is confirmed bv twentieth centurv scientific

3:nm“\\s\sé.S:Eoz_m:m.noaaosc__:o.Homo\wwmﬁmmoéHmamwoSmgc__nsum:mmn)nnmmmnzcm

7139




image11.jpg
iy d affectivers
nitive an
tegrating cog’
e he S LU EUE Seience education for environmental awareness: approaches to integ o
Me
o

& Citation

B Full Article (=) Figures & data g References 6l

AT

v
B Reprints & Permissions  [§ppr s
bt 2
per 1963).

Vity Uaa

_OUmn_ HI_\ocmj
developments, scientific findings and scientific theories Qm<w o (Pop
attempts to falsify hypotheses rather than proving ultimate ‘trd erceptions and
Findings in neurophysiology also confirm that we construct o_.i _U rocesses and
understanding of the wor|q through constructionist neurological P + reality is not
absolute objectivity through positivist perception of an _:QmUmJQwMJnm -
possible. Furthermore, findings from quantum physics and ﬂ:m. mn._ e tor
complexity confirm that we influence what we observe, mm30__m:._3m s
unequivocal objectivity, and complex interactions are inherently _3U0mm_.3 way of
predict in any finite sense, leaving uncertainty and probability as the m

i

. 2004)
interpreting complex systems (Kaufmann 1995; Greene 2000; Ball

twentieth
Aradical épistemological transformation in science has resulted from

; old
century developments within science, yet many people still appear to h

3 ; daih s . , = e cience
Inappropriate modernist VIews of science, This has implications for a s
; ience.
Practice in inappropriate modern scienc

education that may still be rooted jn ;
2 A : B iate for
Science education for 5 constructive postmodern worldview is more appropri

T Jection youudis
o @) o SWppor iy
children’y seaaunce QUM sy OrAL_

reating Mmeaningful persong| frameworks for c:o_m«mﬁm:a_:m

In this article

:§m.,\\<<s§§a3:__.zm.SEEQS:_Eo.Homo\ﬁmo&mouemummEvmns__uanb:mmu)onmwmn:cm





image7.jpg
onmental awareness: approaches to integrating cognitive and affective domains: Environmental Educati...

Science education for envirt
< A

20/03/2020
& References 6 Citations  Lul Metrics

[l Figures & data

B Full Article

Widely held modernist views of science and inappropriate science teaching rooted

in modernist perspectives may be core problems in inhibiting appreciation of what
science can offer toward fostering positive affective responses to the environment.
An important first strategy, therefore, is to encourage teachers and pupils to expose

and challenge inappropriate science stereotypes, but curricula and teaching
methods also need to support learners in developing positive views. Filho and Pace

(2006) highlight these problems by identifying contradictions within formal
education systems that impact negatively on environmental education. Thus:

e Confusion emerges from excessive use of technical terminology and concepts
that do not connect with experience.
: Alienation occurs when pupils are not given opportunity to connect their
experiences with the curriculum and teachers are relegated to a technician's

role that actively excludes from curriculum development.

-
Irrelevance results when there is no explicit connection within the curriculum to
an environmental ethic or when the practices of an institution are incongruous

with sustainability (e.g., learning about energy conservation in an institution

with no energy saving policy).

A science education for environmental education that avoids these issues needs to
connect with experience, empower pupils in their learning and teachers in
and to link with environmental issues. Such an education

Ps to integrate cognitive and affectiv i
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