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1. Introduction 
 

Links to a Life has developed an original model for a science enrichment programme for 

secondary schools. The pilot, Meitner Day, has been trialed over a three-year period from 

2016. It has been co-created with a wide range of associate professionals: actors, directors, a 

playwright, science teachers, academics at Bristol and Exeter University, STEM professionals 

and funding partners (Babcock Devon Education Fund, the Ogden Trust, University of Exeter, 

Institute of Physics, Farringdon House School Trust, Science and Technology Facilities Council, 

Arts Council England and South West Nuclear Hub). The overall aim of Meitner Day is to 

inspire secondary school aged young people, in particular girls at KS4, to consider physics as 

a subject at further levels of education. Links to a Life projects contribute to a wider drive 

nationally to change perceptions of STEM subjects for girls and increase the representation 

of women in STEM fields. It is our belief that a model of delivery which is inspiring and 

poignant, lies at the boundary of science and art, and is informed by the life of a fascinating, 

influential and unsung woman of science can achieve this.  

 

Meitner Day animates the life and work of Lise Meitner, the scientist who first accounted for 

and explained atomic fission - the splitting of the atom. The day-long programme targets a 

vertical study group of thirty KS4 secondary school students selected from yrs 9-11 (or 9-13  



                                                              
                                                 

 

 

where there is a sixth form in the school). Pupils, chosen by the school, are those interested 

 in Physics or showing an aptitude for the subject. At least 50% are girls and 10% pupil 

premium students. Links to a Life uses Meitner’s compelling life story spanning two world 

wars and her dramatic escape from Nazi Germany, as a way in to the Maths and Physics she 

used to make her breakthrough discovery. Participating students are involved in games, 

debate and discussion and hands on calculations as well as being the audience in an hour-

long documentary play at the centre of the day. 

 

(a) Phase One: Initial Pilot (2016) enabled a research period into Meitner’s life. Curriculum 

links were identified, resources were created, a new documentary play was commissioned, 

and three actors and a science lead were engaged. After a short rehearsal period, a two-day 

programme was delivered in October 2016: (i) Queen Elizabeth’s Academy, Crediton, 6th 

October 2016 (ii) Sidmouth College, 11th October 2016 (Ada Lovelace Day) as part of 

Sidmouth Science Festival.  

  

(b) Phase Two: Scaled Pilot (2018) enabled a tour engaging with students from fourteen 

secondary schools in Devon, Cornwall and Dorset: 

 
 



                                                              
                                                 

 

 

(c) Phase Three: Scaled Pilot (2019) enabled a tour of ten more schools in Devon and 

Somerset  

 

 
 

 

 

 



                                                              
                                                 

 

 

The main research question this programme aims to answer is: Can a cross-curricular, day-

long science intervention focused on the narrative of a female Physicist, lead to changes in 

perceptions of STEM subjects for girls at KS4, and a desire to pursue physics as an ongoing 

subject of study. In time we hope to demonstrate a wider shift in the perceived status of 

physics as a subject of study across the whole school community. Meitner Day achieved 

considerable success during Phases 1 (Initial pilot), and 2 and 3 (Scaled pilots). The following 

sections outline the Evaluation Framework and results for these pilot studies.  

 

2. Evaluation Framework  

Mission: To inspire more young girls to consider studying physics to a higher level 

 
Aim: To explore an understanding of the importance of physics in our world, and of 
potential barriers that girls may face in choosing to study physics, through engaging with 
Lise Meitner’s story and through discussion relating some of the barriers that Lise faced to 
issues faced by others in our world today.  

 



                                                              
                                                 

 

 

2.1 Students 

Learning outcomes (LO’s): 
Having completed the programme, students will be able to:  

1. Demonstrate an application of the maths and physics that Lise Meitner used for her 
key discovery of liberating energy using nuclear fission;  

2. Explain the global importance of physics in our world today through some key 
examples;  

3. Understand the narrative of science throughout history and in our society today;  
4. Critically evaluate Lise Meitner’s role within the scientific narrative and to what 

degree she might be:  
a. considered inspirational for young women with an interest in science; or for any 

young person who may  
b. be facing cultural or other barriers to pursuing an interest in science and 

mathematics-based subjects;  

5. Demonstrate a critical understanding of the effects of war and its impact on people 
in pursuing their aspirations, as an exploration of potential barriers people may face.  

6. Analyse their understanding of where the subject of physics may lead them if they 
continue to study it. 

Evaluation indicators:  

A)  (LO’s 1,2 6)  

Short questionnaire (quantitative; 5-point scale) to be administered twice: at the start of the 
morning sessions and end of the play. 
Questionnaire A and B (1-5 Likert scale): 
Gender and school year  

1. Do you think physics is an interesting subject area?  
2. How likely are you to choose physics as a subject at the next level?  
3. How important do you understand physics to be in shaping our world?  
4. How important do you think physics will be in shaping the future of our 

world?  
5. Do you think physics is a difficult subject to study?  

B)  (LO’s 1, 2)  

Worksheets demonstrating an application of the maths and physics used by Lise Meitner. 
(Administered throughout the morning sessions) 

C)  (LO’s 1,2, 4)  

One-minute paper: the most important thing I learned this morning; what I understood the 
least. Approximately half a page. (Qualitative analysis: open coding for analysis).  



                                                              
                                                 

 

 

D)  (LO’s 1,2)  

Workshop resources – Happy Physicist Families Playing cards – specially made cards depicting 
ten great scientists: Albert Einstein, Lise Meitner, James Clerk- Maxwell, Isaac Newton, Ernest 
Rutherford, J.J. Thompson, James Chadwick, Marie Curie, Charles Coulomb, Gottfried Leibnitz. 
Each set showing ‘portrait’ ‘discovery’, ‘explanation’ and ‘year of discovery’.  

(Future analysis: new question in one minute paper ‘can you remember any scientist from the 
card game that you didn’t know of before today?  

E)  LO’s (1,2,3,4,5,6)  

Plenary session focus group/2-way Q&A. Recorded for subsequent analysis, resources 
permitting. 
The students were invited to ask questions of the performers, teachers and other key staff. 
This session was be facilitated by the company who drew out the following key information 
areas from students in as a 2-way dialogue:  

 Is physics an interesting subject area? What makes it interesting or not? (LO 1, 6)  

 What are some of the barriers that Lise Meitner faced in pursing her aspirations? 
Are there any parallels that can be drawn with women today who may be 
interested in pursuing a career in physics? What other barriers do women 
experience in science-based subjects? Would her story be different if she had been 
a man? (LO 3,4,6)  

 Given the barriers and difficulties she faced, what kind of person do you think Lise 
Meitner was? What were her qualities? How do you feel about her? How do you 
think you would feel or behave in her situation? (LO 4)  

 How is physics used in our real world? Is it always used as a force for good? Can 
you think of any uses of physics in the real-world that have made a positive or 
negative contribution and why? (eg Hinkley Point) (LO 2)  

 Discuss the following`: “A scientist cannot hold back his discoveries for fear of what 
the world will do with them.” Robert Oppenheimer (LO 2)  

 Is the building of a new nuclear power station in Somerset (costing £18 billion and 
expected to be the single most expensive object on Earth ) a good idea? (LO 2)  

 What were the dilemmas that Lise Meitner faced in Berlin in the 1930’s. What do 
you think of the choices she made? Can you draw parallels with our world today? 
For example could her experience as a Jew experiencing prejudice in Germany 
during WW2 be compared with refugees and asylum seekers today experiencing 
language and training barriers, or direct racism in our country? What do you think 
of the choices she made? (LO 5)  

 As part of the plenary a Relay Race with specific programme related questions was 
carried out. This provided a competition, which was motivating and measurable.  

 



                                                              
                                                 

 

 

F) (LOs 3,4,5)  

Take-home page: 
We hope you felt inspired by the day. If so, could you tell us what about the subject, and 
about Lise’s story that inspired you? What did you most enjoy about the day? What did you 
least enjoy? Is there anything you wish had been done differently? Write as little or as much 
as you like. (Data pending, for some schools involved)  

G) (LOs 6)  

One month legacy analysis (one page) 
What do you most remember from the day? What were the parts you most enjoyed? What 
were the parts you least enjoyed? Following the event, have you given any further thought 
into studying physics (or maths or other science- based subjects) to the next level. Why or 
why not? 
(Qualitative: analysis by coding. Anonymous, collect gender and school year. This paper will 
be trialled in phase 4 as resources thus far have not been sufficient for follow-up analysis).  

2.2 Other material stakeholders 

Teachers: 

One-one semi structured interviews with teachers and school managers sourcing views of 
how well the programme met the learning outcomes indicated; how much the students 
gained from the event; and the delivery of the programme. 
Record and transcribe, analysis using open coding (resources permitting). 

Internal Evaluation: 

De-brief from performers, science leads, director and producer (notated and recorded) 

STEM Professionals and Funders: 

 A comprehensive list of feedback from visiting STEM professionals, funders, Links to a Life 
Board Members, and other interested associates has been collated and recorded. 

 
 
3. Summary of findings, Phase 1: Initial Pilot 

LO1. Demonstrate an application of the maths and physics that Lise Meitner used for her 
key discovery of liberating energy using nuclear fission  

Through the workshop sessions and the play, the science lead and actors demonstrated the 
application of the maths and physics used by Lise Meitner through a combination of 



                                                              
                                                 

 

 

explanatory diagrams, ‘acted out’ demonstrations, journal readings, and mathematical 
calculations as used by Meitner, all within an authentic laboratory setting.  

To gauge an understanding of students’ attitudes to physics both before the morning 
workshops sessions, and at the end of the day, a short survey was administered to each pupil 
(n=40; 39). A 1-5 Likert scale was used; the final question Likert responses were reversed for 
analysis. The questions were:  

1. Do you think physics is an interesting subject area?  
2. How likely are you to choose physics as a subject at the next level?  
3. How important do you understand physics to be in shaping our world?  
4. How important do you think physics will be in shaping the future of our world?  
5. Do you think physics is a difficult subject to study?  

The findings are depicted below:  

Questionnaire 1: At start of day    Questionnaire 2: At end of day 

Overall, a shift is demonstrated towards more positive responses to most questions by the 
end of day. 43.6% of students reported at the end of the session that they found physics a 
difficult subject to study, a slight increase from the beginning of the day (E).  

However the number of students reporting that they strongly agreed that physics was an 
interesting subject to study (A) doubled from the beginning of the day; around half of these 
were girls. The number of students strongly agreeing that they find physics to be important 
in shaping our world both now and in the future (B, C) increased around 60%; and the number 
of students who strongly agreed that they were likely to choose physics as a subject area at 
the next level (B) increased by over 100%. 57% of these were girls.  

A discrepancy in the data suggested that the self-allocation of gender was inaccurate. For this 
reason, if the survey device is to be used again, the male/female forms will be colour-coded 
prior to distribution.  

 



                                                              
                                                 

 

 

Tables of A) Raw Data and B) Adjusted percentage data for before and after surveys. 

 



                                                              
                                                 

 

 

 

Year 9 QE students indicated that they struggled with the maths and physics content, whilst 
many of the Year 10 students responded positively; however the vertical study group 
enabled the leadership and mentoring role of the older students to be useful:  

Year 9 responses (QE) Year 10 responses (QE) 

 “I didn’t really understand the maths 

bit. If we had longer maybe I would 

understand it more” (female 

student) 

 “The most difficult  thing was the 

maths skills and equations” 

(female student) 

 “I didn’t get neutrons and 

how  they formed” 

(female student) 

 “At  first  I expected the day to be 

boring and confusing, if  I’m honest. 

However ,I found it easy to 

understand and it was very 

enjoyable” (female student) 

 “I think that everything was 

explained really well and there 

wasn’t anything I didn’t 

understand” (female student) 

 “At  first I didn’t  understand  the e=mc2 

stuff  but I do now” (female student) 

 

GAMES - Happy Physicist Families Cards  (set 2)



                                                              
                                                 

 

 

At Sidmouth College however year 9 and year 10 students made equally positive comments about 
their learning. This could have been affected by the smaller group at Sidmouth with fewer sixth form 
students.  

Year 9 responses (Sidmouth) Year 10 responses (Sidmouth) 

 “The  theories  and  physics  and 

maths  I found most helpful and 

valuable for my GCSEs and further 

examinations” (male student) 

 

 “I understood everything well and it 

was explained clearly (female 

student) 

 “The most  important  thing  

would be on the sides of physics 

that were completely eye 

opening for me, I  feel  this  

motivates me  to 

look deeper at home into what I 

learnt today” (male student) 

 “The  most  important  thing I learned 

to day  was standard  form  and  how 

atoms split. The play was very 

good. (female student) 

 

 



                                                              
                                                 

 

 

 

The programme introduced a booklet of specially created worksheets. It was given to all 

students to support their journey through the day . The booklet demonstrated different 

applications of the maths and physics used by Lise Meitner. It was completed and marked 

during the session and taken home by  the students at the end of the day. The results were 

overall positive in terms of demonstrating students’ understanding of new concepts.  Example 

sheets follow: 

  

 

 



                                                              
                                                 

 

 

 



                                                              
                                                 

 

 

The relay game in the plenary session allowed students to consolidate their knowledge. The 
questions were answered in teams and under pressure in a fast paced game. A year 9 and 10 
group of girls won the relay game at QE.  

An extension activity short booklet entitled ‘A Derivation of e=mc2’ was also included in the 
pack for students to explore at leisure after the programme day. This booklet derives the 
formula using only GCSE and A level Maths with the intention of inspiring further study and 
providing a legacy to the day. Contents of the booklet are shown here:  

 

 

 

 

 

 

 

 



                                                              
                                                 

 

 

Answers to ‘The most important thing I learned this morning’ reveal that many students could 
now demonstrate an application of the maths and physics that Meitner used for her key 
discovery of liberating energy using nuclear fission:  

Question Responses: 

The   most  

important 

thing  I learned 

this  morning: 

“The most  important thing  I  learned  today  was  standard  form 

and how atoms split. The play was very good.  

(female student, YR 10) 

“About   isotopes  and  the  arrangement   of   atoms   and   neutrons 

around the nucleus. I liked learning about the history of physics too.” 

(female student, YR 10) 

“The    most  important  thing  would  be  on  the  sides  of  physics  

that were completely  eye  opening  for  me, I  feel  this  motivates  

me  to 

look deeper at home into what I learnt today” (male student YR10) 
 
 

“The mathematics was really interesting and I’d just done standard 

form in Maths so that was really good. The History with the play 

was really good as well because that kind of explained everything 

and linked it all together” (female student YR10) 

 

“I understood everything well and it was explained clearly” (female 

student, YR 9) 

 

 

 



                                                              
                                                 

 

 

LO2 Explain the global importance of physics in our world today through some key 
examples  

The questionnaire found an increase in those who either agreed or strongly agreed that 
physics is important in shaping our world from 62.5% to 82.1%. An increase was observed in 
those who either agree or strongly agree that physics will be important in shaping the future 
of our world from 72.5% to 87.2%. These were reported to be roughly half girls but it is 
likely the male/female data is suspect. 
General trends emerging from the plenary and one-minute paper indicate that some of the 
students gained a deeper understanding into the significance of discovering nuclear fission 
and the wider impact this had on the world:  

Question Responses: 

The government has given 

the go ahead to the 

building of a new nuclear 

power station in Somerset. 

It will cost £18 billion and 

will be the single most 

expensive object on Earth. 

Is this a good idea? 

Discuss. 

“It’s  better  than coal and it’s better than fracking, but 

there is a lot of potential for renewable energy. I don’t 

think I would be ready to make that decision – the 

decision should be thought about for a long time”. (male 

student) 

 
“Japan and Chernobyl – those two times did go pretty 

wrong”. (male student) 

The  most  important  thing  

I learned this morning 

“That Lise Meitner’s work made the steps to develop the 

weapon that killed 190,000 people in Japan” (male 

student, Y12) 

 

“That  Lise Meitner  was  influential  in shaping the 

world, also  that the ideas of bombs came from these 

scientists (male student, Y9) 

 

“Who Lise Meitner was, and how she contributed to 

humanities knowledge of physics” (male student, 

Y12) 

LO3 Understand the narrative of science throughout history and in our society today  

The one minute paper administered at the end of the morning session provided a number of 
comments where students expressed their new found knowledge of the scientific narrative.  



                                                              
                                                 

 

 

 

Question Responses: 

The most important 

thing I learned this 

morning: 

“The most important thing I learned today would probably be the 

history behind science and key things or events in the science.” 

(female student, Y10) 

 

“The history of Lise Meitner, it has helped me look at physics in a 

different way. It  has  also  made  my  understanding  of   the  atom 

better” (female student, Y12) 

 

“I learned who Lise Meitner was and what she did in her life, before 

I didn’t know who she was” 

 

“The  most  important  thing  I  learnt  this  morning  is  how  WW2 

affected people’s  lives - discovering nuclear  fission  for  

instance, which  later led to the creation of the atom bomb” 

(female student, Y10) 

 

 
“That Lise Meitner was influential in shaping the world” (male 

student, Y9) 

 

“The most  important  thing  I  learned  today was  about  uranium! 

And  to do what I want to do as well” (female student, Y10) 

 

“I  learnt  that  science  is  a  very  sociable  and  intellectual activity 

for  both genders. Isotopes helped my understanding of it” (male 

student, Y10) 



                                                              
                                                 

 

 

Students were introduced to the idea that Meitner was the first woman in Germany to 
become a professor of physics at the University of Berlin, providing a compelling starting point 
for exploring the achievements of women through the ages. Through the plenary session, 
students were encouraged to discuss the role of women in science, and a ‘snap shot’ of their 
responses indicates that a female role model did had a positive impact on them:  

Question Responses: 

The most 

important thing I 

learned this 

morning: 

“Who Lise Meitner was and the determination she showed to 

be able to do her passion as  her  job/career”  (male student, 

Y12) 

“Through  the  day I have learnt  it  takes  a  lot  of 

perseverance  and courage to accomplish something that 

can benefit many and that Lise Meitner was a pioneer in 

science.” (female student, YR 10) 

 

“I found    out    what   nuclear    fission  was  and  who  Lise was 

and  I’ve understood  how  to  use  standard  form, 

Before I knew nothing about all this and now I know”. 

(female student, YR 10) 

 

“Who Lise M. was, and how she contributed to 

humanities knowledge of physics” (male student, 

Y12) 

Interestingly, the students struggled to name any female researchers and scientists in the 
plenary session at the end of the day, other than female science teachers. This highlights the 
importance of addressing stereotypes in the sciences so that more girls feel encouraged to 
study sciences beyond GCSE.  

LO4 Critically evaluate Lise Meitner’s role within the scientific narrative and to what degree 
she might be considered inspirational for young women with an interest in science; or for 
any young person who may be facing cultural or other barriers to pursuing an interest in 
science and mathematics-based subjects  

One of the prevailing objectives of the project was to provide a creative and stimulating ‘way 
in’ to physics by illuminating the life and work of an inspirational female role model. It was 
believed that the assimilation of her story and her work would have a positive impact on 
students’ aspiration for learning about science, especially for girls. Feedback suggests that 
Lise Meitner’s story had been a source of inspiration to them:  



                                                              
                                                 

 

 

Question Responses: 

The  most  important 

thing I learned this 

morning? 

“That  nuclear  fission was  discovered  by  a  woman” (female 

student, Y12) 

“I really enjoyed the Physics because it was talking about the 

theory behind the story”. (female student YR9) 

Lise Meitner faced many 

difficulties in getting a 

University education 

because she was female. 

What are the similarities and 

differences that female 

students face today in getting 

a university education? 

“Girls   have  to  get  different   grades  at  University. A male 

junior doctor had to get a C grade, and a female junior 

doctor had to get an A grade”. (female student) 

 
“It’s a lot closer now – there are a few outdated views in 

positions of power. I’ve seen women do every job; I’ve seen men 

do every job”. (male response) 

How many female researchers / 

doctors / scientists do you know? 

“There are female science teachers”. 

 

Feedback after invited 

audience performance 

‘It was fantastic to see the narrative of the science - it’s a great 

story which was beautifully brought to life. Belinda Chapman 

brought tenderness and sensitivity to Meitner making her 

accessible … It was very moving.” Ruth Cohen 

 

 



                                                              
                                                 

 

 

The Interview with Nick Baker, Head of Physics at Queen Elizabeth’s Academy provides useful insight 
into the student’s learning: 

 

Question Responses: 

How did the combination 

of the science  with  the 

story element change or 

support the students 

learning? 

“I think the story gave  the  learning  a  structure.   Lots of  the 

aspects  of  learning  that  came  up   today  we  do  in   lessons   but 

we  very  rarely  have  the opportunity to  intertwine it with the 

history  of  someone’s  life. It  gave  it  pegs  to  hang  it on so  they 

could see a narrative which is sometimes not as clear in 

lessons. I’m sure this made it more accessible – I expect it 

was  very  helpful  to  them. I thought  the  student’s level of 

engagement was high. They seemed very engaged 

throughout, I was impressed with that”. 

Did you notice a 

difference between the 

engagement of the boys 

and the girls? 

“I don’t  think  there  was no. I don’t  think  they  have much of 

an awareness of  the issues of gender stereotyping in science 

and things like that. So I don’t  think the girls felt  they  were 

being  particularly  targeted in that way or  the  boys  felt  they 

had a role in that. So I think they were all just engaged in it for 

its own sake”. 

As   a   model  for   learning 

this  idea of workshops 

combined with story 

and a play do you think 

that has real potential? 

“Yes definitely. Yes so often we break up their day into one 

hour chunks or even smaller. So the fact that they’ve had a 

whole day to think on something, it’s bound to have gone 

deeper and so that kind of model could work a lot”. 

Do you think the 

students were able to 

draw parallels or make 

connections with the 

struggles that Lise 

Meitner faced and that 

women can face today? 

“I think some of those connections came out towards the 

end with the question and answer sessions where they 

were actually thinking about issues surrounding them as 

well. I think students are quite used to going into consumer 

of entertainment mode where everything is separate from 

what they’re doing so the fact that that brought it back 

together at the end I think was important”. 

 



                                                              
                                                 

 

 

How do you feel it sat with 

the play being at the end of the 

day? 

“I liked the way it built up towards the play. I think if the 

play had happened earlier on there would have been a 

‘well the main events happened what’s the point 

afterwards’. We had a bit of follow up, that was definitely 

needed but I wouldn’t have wanted to… I think 

someone said start with the play - no I don’t think you’d 

want to do that. I like the way it built 

towards it”. 

Do you feel today has raised 

the profile of Physics and 

Maths? 

“It certainly has amongst these students. And so yes that 

will spread won’t  it, because other people will hear 

about  it and as it goes round it will do more”. 

LO5 Demonstrate a critical understanding of the effects of war and its impact on displaced people 
in pursuing their aspirations  

Through the history workshop and form the play it was expected that participants would gain a greater 
and more personal understanding of the impact of Nazi Germany on Jewish people in the context of 
Meitner’s story. Students’ responses to the plenary discussion include:  

Question Responses: 

What   were  the  dilemmas 

that Lise Meitner    faced   in 

Berlin  in the 1930’s? What 

do you think of the 

choices she made? 

“I  felt   she   wasn’t  at   all   selfish. She   put   herself   in 

situations that were quite bad but she continued with 

her studies through her determination”. (male 

student) 

 
Answers to ‘What I understood least’ were also revealing. For instance some aspects of her 
story provide food for ethical and emotional thought and questioning, bringing her work to 
life by asking students to put themselves in her shoes. 
 
 

Question Responses: 

What I understood least? “Why Otto Hahn and Lise Meitner remained friends even when he 

betrayed her” (male student YR12) 

 

 

 



                                                              
                                                 

 

 

LO6. Analyse their understanding of where the subject of physics may lead them if they 
continue to study it.  

A key objective of the project was to stimulate an interest in Maths and Physics, especially 
amongst girls, and for them to be inspired to pursue physics at A-level and beyond. It is worth 
noting, of course, that all the students were selected to participate in the day based on the 
following criteria, and therefore already showed a disposition or enthusiasm for the Sciences:  

i. The enthusiasm the student expresses for the subject during lessons;  

ii. The academic ability of the students in physics/science tests and exams;  

iii. The physics intuition that the student has expressed.  

The following breakdown analyses responses to the question: ‘How likely are you to choose 
physics as a subject at the next level?’ (Question B). Using a scale of 1-5, with 1 representing 
‘strongly disagree’ and 5 representing ‘strongly agree’, a 16% increase (from the beginning to 
the end of the day) in the chance of students wanting to pursue physics at the next level is 
indicated.  



                                                              
                                                 

 

 

Morning analysis: (Total number of responses: 40)  

 Agreed / strongly agreed: 27.5% of respondents (representing 11/40 students) 
‘agreed’ or ‘strongly agreed’ with this statement. 

 Neutral: 30% of respondents (representing 12/40 students) indicated a neutral 
response. 

 Disagreed / strongly disagreed: 42.5% of respondents (representing 17/40 students) 
‘disagreed’ or ‘strongly disagreed’ with this statement. 

Afternoon analysis: (Total number of responses: 39) 

 Agreed / strongly agreed: 43.5% of respondents (representing 17/39 students) 
‘agreed’ or ‘strongly agreed’ with this statement. 

 Neutral: 35.9% of respondents (representing 14/39 students) indicated a neutral 
response. 

 Disagreed / strongly disagreed: 20.5% of respondents (representing 8/39 students) 
‘disagreed’ or ‘strongly disagreed’ with this statement. 

3. Summary of broader project output relating to overall aims and objectives 

i. Through an episodic dramatic structure, to tell the story of Lise Meitner  

The story of Lise Meitner, her life and work, was delivered through a combination of 
workshops devised by John Teasdale and a play written by Vince Miles. The events and 
achievements of her life were linked together through an episodic dramatic structure. The 5 
minute film of the day can be found on https://www.linkstoalife.com  

ii. To reach adult and family audiences beyond the classroom  

I thought the play was excellent and the students responded well. Liz Bramley, Sidmouth 
Science Festival  

In addition to the two pilot days at QE and Sidmouth, Links to a Life presented a performance 
of The Lise Meitner Story outside school hours (4.30-5.30pm) to an audience of adults and 
families. The feedback was positive and the experience informs a view that a compressed 1⁄2 
day version of the programme for families at Museums, Libraries, Science Festivals and 
Conferences could also be viable. Comments from the open performance follow:  

‘It was a real experience for me and for Benedict. He was inspired by the actors, performances 
and in particular he admired Tony! So pleased we came’.  Sigrid Shelly, parent  

‘It was most excellent. Inspiring! When I was a student I was about as switched off to Physics 
as you can get.... I now feel interested. Job well done!” Sam Baker  

iii. To adopt a partnership model where responsibilities are held between Links to a Life, 
Partner Schools, University of Exeter, and key funder stakeholders. 



                                                              
                                                 

 

 

The partnership was strong and functioned effectively and smoothly. The objectives of the 
days were shared between all partners and overall expertise was comprehensive. Project 
director, Rae Hoole is director for Links to a Life and John Teasdale, science lead and director 
for Links to a Life is also a full time Maths Teacher At Queen Elizabeth’s Academy. These joint 
roles were useful in terms of keeping communications up to date. Rupert Poole (Headteacher 
at Queen Elizabeth’s Academy) and Nick Baker (Head of Physics, Queen Elizabeth’s Academy) 
were supportive of the idea both in the planning stage and during development and 
rehearsals. They readily gave access to the lab and students at QE. Evaluation has to date 
been conducted internally, with support from University of Exeter. 

iv. To further develop science communication skills amongst the delivery team  

All five members of the Phase 1 delivery team (Rae Hoole, John Teasdale, Tony Lidington, 
Belinda Chapman and Josiah Pearsall) have learnt a great deal from this experience. They 
continue to meet to discuss the programme content and are all keen to spend more time 
developing the interplay between the play and the workshops. More time would allow a 
honing of the relationship between the five separate elements. Though the programme is 
modular there is scope for blurring the edges between the sections and a further 
development phase would make this possible.  

Lessons from good practice  

 Development of the ‘happy families’ student resource brought an interactive, 
game-like element into the morning lesson. Students suggested that they needed 
more time to interact with them, but there is certainly potential to develop these.  

 The competition element in the plenary relay game – students were extremely 
engaged and motivated, and were seen to be applying the knowledge they learnt 
from the morning lessons.  

 The play brought the day to a real climax – students appeared very engaged. It 
would have been great to canvas their views immediately afterwards about what 
they thought the play contributed to their learning/understanding/emotional 
investment.  

Challenges and Opportunities 

 How might the actors’ skills be incorporated further into the whole day to make 
the morning and afternoon sessions more cohesive? Is there an opportunity for 
the actors to do mini dialogues/demonstrations of the science in the lessons, so 
that the ‘story’ element is woven throughout the day?  

 The vertical teaching model has the potential to work effectively if students are 
given roles and responsibilities, with Y12 students ‘mentoring’ and explaining 
processes to younger students.  

 To explore where to ‘place’ the play in the structure of the day – 11 students raised 
their hands when asked if they would have preferred the play at the beginning of 
the day.  



                                                              
                                                 

 

 

2. Summary of Findings Phase 2 and 3: Scaled Pilots 
 

Our bespoke evaluation framework was repeated for Phases 2 and 3.   Due to reduced 
resources and the loss of our internal evaluator, it was less comprehensive, but we retained 
the elements which we considered to be the most important and made changes based upon 
learnings from Phase 1.  
 
These changes included: Updating to key resources including the Happy Families Card Game 
and workbooks, and the introduction of the Extension Workbook. The actors were integrated 
into the morning workshop session and a mentoring approach was used to increase cohesion 
across the vertical workgroups.  Women working in STEM fields were approached for support 
to contribute their knowledge, enthusiasm and experience in the plenary session. A session 
held at University of Exeter prior to each programme was leveraged to invite participation 
and feedback from a range of school governors, parents, Links to A Life Board members, STEM 
professionals, academics, teachers, education managers and funders. The aim was to attract 
feedback without disrupting the programme for students. 
 

Student evaluation included the before and after questionnaires, the 1-minute paper, and the 
legacy analysis, for which data is pending. Additionally, comprehensive feedback was sought 
from secondary material stakeholders as listed above, as well as feedback from science leads, 
actors and the production team.   
 

 



                                                              
                                                 

 

 

4.1 Questionnaire Data Phase 2 
 
As described in Section 2, students were asked to respond to five questions at the start of the 
day and again at the end of the day. Students were asked to tick a response box on a scale 
from 1 strongly disagree to 5 strongly agree. The total of the student response scores to each 
question was computed and the average score between morning and afternoon response 
compared for each school cohort. 
 
The five questions posed were: 

1.  Do you think physics is an interesting subject area? 
2.  How likely are you to choose physics as a subject at the next level? 
3. How important do you understand physics to be in shaping our world? 
4. How important do you think physics will be in shaping the future of our world? 
5. Do you think physics is a difficult subject to study? 

 
Data was collected from all students and analysed. The analysis is presented below, based on 
the mean score for each question. We have more detailed analysis based on modal and 
median score but have chosen to present the mean score analysis as we feel this is succinct 
and gives clarity. 
 
Summary of results for Meitner Spring 2018  
This study represents an analysis of n=158 student responses (male and female). 
 
Results are summarised in Table 1 below. 

Question Torrington Kings Teign Coombeshead Kingsbridge Ivybridge N Abbot 

1 +0.4 -0.1 +0.2 +0.4 +0.3 +0.5 +0.4 

2 +0.2 +0.2 +0.2 -0.1 +0.1 +0.1 +0.2 

3 -0.2 +0.3 +0.6 0.0 +0.3 +0.3 +0.7 

4 +0.1 +0.3 +0.3 +0.1 +0.3 +0.2 +0.4 

5 +0.2 +0.4 +0.2 +0.5 0.0 +0.2 0.0 

Table 1: Average change in score for each school from beginning of the morning to end of 
the afternoon session. 

 
In order to express the results in a more concise form, as a single figure expressing the average 
change in score for each question combining results from all schools see table 2 and table 3 
below.  All raw data is available upon request. 
 

Question Average overall change 
in score 

1 +0.23 

2 +0.13 

3 +0.29 

4 +0.24 

5 +0.20 

Table 2: This table shows average change in response score (for all 158 students) between 
the beginning of the morning session and data collected at the end of the day. 



                                                              
                                                 

 

 

 
 

Question Average change in 
score 

1 +0.21 

2 +0.27 

3 +0.23 

4 +0.17 

5 +0.15 

Table 3: This table shows the change in response score for the 88 girls from all schools 
 
Conclusion 
 
Overall results show a positive change for each question. By the end of the day students 
agreed more strongly that physics was an interesting subject and that it had been and would 
continue to be important in shaping the future of our world. Interestingly, they also agreed 
more strongly that physics was a difficult subject to study. Despite this and most importantly, 
the results of responses to question 2 suggest that students agreed more strongly that they 
would be more likely to study physics at A-level. This points to a shift in students’ interest in 
physics, and that short-term intentions were changed with an increased likelihood of 
choosing to study physics at A-level.  The legacy analysis (results pending) aims to determine 
the sustainability of these shifts in attitude through a short open questionnaire and a repeat 
of the above five questions at 6 months post-evaluation. 
 

4.2 Questionnaire Data Phase 3 
 
Below is the analysis of the data for girls in the 2019 Meitner Day tour representing the 
responses of  179 girls. The figures represent the mean score for each of the questions and 
the change in score from the beginning of the morning to the end of the day.  As the overall 
aim of Meitner Day is to inspire secondary school aged young people, in particular girls at KS4, 
to consider physics as a subject at further levels of education, for this phase of the evaluation 
we analysed the data on girls only. The following tables show data for the nine individual 
schools involved in Phase 3.  We were unable to collect data from our tenth event at 
University of Exeter, an open invitation attended by parents, colleagues, academics, funders, 
Board Members and other partners. 
 
Kingsmead School  11 girls 

Question Beginning of morning End of day Change ± 

1 3.5 3.9 +0.4 

2 2.2 2.5 +0.3 

3 3.8 4.3 +0.5 

4 3.8 4.3 +0.5 

5 3.5 3.7 +0.2 

 
 



                                                              
                                                 

 

 

Broadoak School 25 girls 
Question Beginning of morning End of day Change ± 

1 3.4 4.0 +0.6 

2 3.2 3.8 +0.6 

3 3.7 4.3 +0.6 

4 3.8 4.2 +0.4 

5 3.3 3.4 +0.1 

 
Uffculme School  19 girls 

Question Beginning of morning End of day Change ± 

1 4.0 4.6 +0.6 

2 3.7 3.8 +0.1 

3 4.2 4.6 +0.4 

4 4.6 5.0 +0.4 

5 3.7 3.9 +0.2 

 
Torrington School 16 girls 

Question Beginning of morning End of day Change ± 

1 3.4 3.9 +0.5 

2 1.9 1.9 0.0 

3 3.4 3.9 +0.5 

4 3.4 4.3 +0.7 

5 3.8 3.5 -0.3 

 
Clyst Vale School 14 girls 

Question Beginning of morning End of day Change ± 

1 3.9 4.1 +0.2 

2 3.0 3.3 +0.3 

3 4.1 4.5 +0.4 

4 4.3 4.5 +0.2 

5 3.6 3.1 -0.5 

 
Huish School 24 girls 

Question Beginning of morning End of day Change ± 

1 3.3 4.0 +0.7 

2 2.9 3.4 +0.5 

3 3.7 4.2 +0.5 

4 3.8 4.3 +0.5 

5 3.4 3.4 0.0 

 
Braunton School 19 girls 

Question Beginning of morning End of day Change ± 

1 3.4 3.8 +0.4 

2 3.6 3.8 +0.2 

3 3.7 4.2 +0.5 

4 3.9 4.1 +0.2 

5 3.4 3.5 +0.1 



                                                              
                                                 

 

 

 
Colyton Grammar School  17 girls 

Question Beginning of morning End of day Change ± 

1 4.1 4.2 +0.1 

2 3.4 3.6 +0.2 

3 4.3 4.4 +0.1 

4 3.5 4.4 +0.9 

5 2.8 2.8 0.0 

 
Park School 35 girls 

Question Beginning of morning End of day Change ± 

1 3.6 4.3 +0.7 

2 3.0 3.4 +0.4 

3 3.8 4.4 +0.6 

4 4.1 4.5 +0.4 

5 3.5 3.4 -0.1 

    

 

 
Results are encouraging and appear to confirm our initial pilot study results (Section 4), that 
whilst physics is not necessarily an easy subject to study, following the intervention, more 
students agree that it is an interesting subject area that is important in shaping our world 
and our future, and that there is an increased chance of participant choosing it at 
subsequent levels of education. We have gathered further statistical analysis during the 
2019 Meitner Day tour and by combining the results for 2016, 2018 and 2019 we intend to 
test the hypothesis at the 95% significance level. We will have a total population of over 500 
students and this will enable us to draw a more robust statistical conclusion, including 
slicing the data by gender. 
 
By 2021 Links to a Life will be in a position to launch a new 3-year cumulative Impact Study, 
Female Physicist Trilogy, based around MEITNER DAY, and subsequent programmes, 
LEAVITT DAY and NOETHER DAY, enabling us to communicate the impact of our work over 
three years.  
 



                                                              
                                                 

 

 

4.3 Testimonials from Material Stakeholders 
 
“It was an amazing day. We loved the play, I for one found it quite emotional. I always forget 
how intense an experience live performance is compared to a film. It was not just the play 
though, the whole day was really well produced, paced and balanced, Luke's teaching 
segments and the group work were very good, and the girls particularly impressed me with 
their contribution in the discussion section in the afternoon.  
 
I really don't think I can suggest anything that could be improved on. You got everything just 
right - A perfectly well-balanced production. Please let us know if you are touring again with 
this or another production, we would love to have you back”. 
 
Phillip Reason, Physics Teacher, The Park Community School  
 

“It was excellent. We never see our students  in this light; expressing their opinions, forming 
opinions about big political issues. We rarely talk about issues like this at school. We have to 
be careful when discussing politics  … it’s like walking on eggshells.  But it’s so important that 
they do form opinions…Thank you for a great day of learning” 
 

Teacher, Kingsmead School 
 
“The content was quite cross-curricular, and therefore allowed almost everyone there a 
chance to shine as their particular areas of strength were brought to the fore. One particular 
student in my group for the day was a student I was quite familiar with from extracurricular 
activities. I had always known her to be opinionated, but quite reluctant to express them. 
The final hour-long discussion that concluded the day gave everyone an opportunity to 
express some quite personal feelings and, speaking as a pedagogue, allowed for a level of 
co-dependence and respectful thought that I was unaware could ever be elicited in 
a classroom” 
 
Dan, student teacher, The Park Community School  

“I hope the rest of your tour is as positive as our experience was. Don't forget that if you are 
able to return next year we would love to be on your list!’  

Matt Simms, Teign School  

‘It was utterly moving. Thank you’   

Gill, Governor, Sidmouth College  

“I just wanted to let you know how brilliant I thought the play was yesterday – it was so well-
crafted, I cried. I wasn’t expecting it to be so intense. The use of space, storytelling, video - 
and the acting (by all) was utterly mesmerising.. and to have a room full of (cynical) kids 



                                                              
                                                 

 

 

silent and enraptured is incredible.  I have heard back from many of the students how much 
they LOVED IT!  Bravo Bravo Bravo!”  

Sophy Norris, Governor Clyst Vale Community College 

‘I thought the play was excellent and the students responded very well.  

Liz Bramley, Sidmouth Science Festival  

“Many, many congratulations to your creative team, for integrating the science in the Lise 
Meitner story so seamlessly and immaculately into a living sense of her as a passionate and 
dedicated woman. At every level, in terms of the craft of theatre making for young people, 
this was an outstanding accomplishment...”  

Dorinda Hulton, Honorary Senior Research Fellow in Drama University of Exeter 

“I just wanted to say a massive thank you for yesterday. Your contribution to the day was 
both inspiring and provocative and I know it gave the researchers a lot to think about. I could 
certainly sense parts of what you had done coming through in their planned actions for their 
research”.  

Dr Kerry Chappell, Senior Lecturer , MA Education Creative Arts, University of Exeter  

 “I think the story gave the learning a structure. Lots of the aspects of learning that came up 
today we do in lessons, but we very rarely have the opportunity to intertwine it with the 
history of someone’s life. It gave it pegs to hang it on so they could see a narrative which is 
sometimes not as clear in lessons. I’m sure this made it more accessible –it was very helpful 
to them. I thought the student’s level of engagement was high. They seemed very engaged 
throughout, I was impressed with that”.  

Nick Baker, Head of Physics, Queen Elizabeth’s Academy, Crediton 

4.4 Network of involved STEM Professionals 
 
We have a growing network of female STEM Professionals, some who have actively 
supported the programme through voluntary attendance during the event, and the others 
have made a commitment to do so in the future.  This is a new initiative which is mutually 
beneficial for both the students and the organisation and women involved.  
 
They make themselves available to students to speak about their route into their STEM 
careers through the course of the day, watch the play and then participate in the plenary 
session with a short presentation and contributing to the Q&A.  A list of these women is in 
the following table:  
 
 



                                                              
                                                 

 

 

STEM Visitor   

 MIRANDA ADDEY Institute of Physics 

SALLY FULFORD Ogden Trust 

ANGELA LIDIARD  

Engineer, Office for Nuclear Regulation 
(pictured below with students at Kingsmead 
School, Somerset) 

LIZ DEWSBURY 
Magnox, Berkeley Power Station (nuclear 
reactor decommissioning) 

MOLLY O’NEILL  Geologist, EDF 

KATIE FARRELL  Hinckley Point C site engineer 

LAURA MILLS Civil & Layout CAD Design, Edvance 

 
 
 
 
 
 
 
 
 
 
 
 

3. Future aspiration 

Encouraged by the success of our programme thus far, we plan to go forward with the Female 
Physicist Trilogy, a longitudinal, three-year science-enrichment intervention for young people 
which extends Meitner Day, with Leavitt Day and Noether Day. The subsequent Days will 
follow the same model, with the full programme implemented longitudinally across three 
years with the same cohort for all three.  

We are confident in our ability to take this venture forward and to grow the company into a 
robust and sustainable educational resource, making regular contributions to Science 
enrichment in schools and in particular to the teaching and learning of Physics. 

 

 

  


