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EXECUTIVE SUMMARY  

The purpose of this report is to summarise activities related to the delivery of the A-CINCH High 

School Work Package and its evaluation. The aim of the work package was to develop a lesson 

package for 16-18 year olds that introduced them to radiochemistry topics. Two different lesson 

packages have been developed, tested and finalised. One lesson focuses on nuclear medicine 

chromatography, the other lesson cover pyro-processing and electrochemical cells.  

93 students and 10 teachers/STEM ambassadors have taken part in the lesson package trials and 

provided feedback on the lessons. Overall, positive feedback was received from the trials with 90% 

of students interested in learning more about nuclear chemistry after the workshops and 100% of 

teachers agreeing that the workshops were an interesting way to showcase how chemistry can be 

applied practically.  

The lesson packages have been designed so that workshops can be delivered independently by 

teachers and STEM ambassadors. The resources have been uploaded to the CINCH HHUB, to NNL’s 

Outreach database, and to the STEM Community website to allow public access and use of the 

resources. 
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1 INTRODUCTION 

Two separate radiochemistry lesson packages for 16-18 year olds have been developed. The lessons 

have been linked to the high school curriculum and have been designed so that teachers and STEM 

ambassadors can deliver the workshops independently. The first lesson explores nuclear medicine 

and chromatography using a virtual online experiment. The second lesson explains how 

electrochemical cells are used in pyro-processing to create a closed nuclear fuel cycle.   

1.1 Development of Nuclear Medicine Lesson Package 

In the previous CINCH project, MEET-CINCH, a pilot version of a lesson package using the IonLab 

(a robotic nuclear radio chemistry experiment) to separate a radioisotope used in nuclear medicine 

was created. During the initial phase of the A-CINCH project, the focus of work on D5.5 was to create 

a new and improved version of this lesson package.  

Initially, the live IonLab was incorporated into the lesson through a video stream, however, this meant 

only the teacher could carry out the experiment with the students watching, and the teacher had to get 

in contact with LUH in advance to arrange the setup of the IonLab. To solve these issues, LUH 

designed a virtual Interactive Screen Experiment (ISE) based on the IonLab for the improved lesson 

package, this reduced IT problems and allowed several students to perform the experiment with 

different parameters at the same time.  

As well as the ISE, an animated introductory video was created for the lesson. Work was carried out 

with UNIVLEEDS to produce a three-minute video that explains the theory of radioisotopes and how 

they are used in Nuclear Medicine. The video has been designed to be played at the start of the lesson 

and can be found here: What are medical radioisotopes?. As an extension activity after the lesson, a 

link and prompt to access D5.3 - UNIVLEEDS Career Case Study videos has been included in the 

teacher guide.  

The Nuclear Medicine lesson package includes the following resources: the ISE, an introductory 

video, a PowerPoint presentation to structure the lesson, a teacher guide that provides a walkthrough 

of the lesson, and a student workbook that provides experiment instructions and extension activities. 

These can be seen in Annex 1.  

1.2 Development of Pyro-Processing Lesson Package 

The second lesson package focuses on Pyro-Processing. The lesson was linked to the high school 

curriculum through the topic of electrochemical cells and redox reactions. The lesson begins with an 

animated video that introduces students to the topic of Pyro-Processing - Pyrochemical Processing: 

A Sustainable Solution for Nuclear. This is followed by the teacher going through an explanation of 

the theory of electrochemical cells and how they are used in Pyro-Processing to create a closed nuclear 

https://vimeo.com/649207531/80baf68305
https://www.youtube.com/watch?v=wEbA-zZSz70
https://www.youtube.com/watch?v=wEbA-zZSz70
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cycle. The students then carry out an experiment to build their own electrochemical cell and relate 

this to the separation of spent nuclear fuel. After the experiment, the students complete an activity to 

draw a closed nuclear fuel cycle and a crossword based on the theory of the lesson. The lesson finishes 

with a round up discussion about the experiment and extension activities that encourage students to 

consider whether they would support an open or closed nuclear fuel cycle and what kind of energy 

future they would like. 

As with the Nuclear Medicine lesson package, the pyro-processing lesson contains an introductory 

video, a PowerPoint presentation, a teacher guide, and a student workbook. It also includes a risk 

assessment for the electrochemical cell experiment.  

1.3 Use of Resources after A-CINCH Project  

The lesson packages have been designed so that workshops can be delivered independently by 

teachers and STEM ambassadors without involvement from the A-CINCH team. The resources will 

be uploaded to the CINCH HUB and to NNL’s Outreach database for use in future outreach events. 

To enable public use of the lesson packages, they have been uploaded to the STEM Community 

website, this is a forum for STEM educators where resources and discussions on chemistry education 

are shared - STEM Community.  

https://community.stem.org.uk/
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2 WORKSHOP TRIALS AND FEEDBACK 

The High School work package has carried out 6 trials with students. The Nuclear Medicine: 

Chromatography in Action workshop was trialled at a High School and at the 2 A-CINCH Summer 

Schools. The Pyro-Processing: Electrochemical Cells in Action workshop was trialled at two High 

Schools. Feedback was collected after each trial to improve the lesson packages.  

 

Figure 1. High School Work Package Trials 

 

2.1 Improvements Made After Trials  

During the first school trial of the Nuclear Medicine lesson package, several students encountered 

similar issues when using the ISE. To solve this, the ISE instructions were rewritten in the student 

workbook to be clearer and an experiment trouble shooting section was added to the teacher guide. 

These improvements made a clear difference during the second trial of the lesson with students able 

to conduct the experiment with greater independence.  

Feedback gathered from a teacher on the first draft of the Pyro-Processing lesson suggested that the 

theory covered in the lesson was too broad and complicated for one lesson. The lesson was then 

stream-lined to be more concise with content on balancing half equations removed.  Conversations 

with students during the first trial of the Pyro-Processing lesson indicated that students wanted more 

discussion about nuclear power during the workshop, based on this, an extension activity was added 

to the lesson that encourages students to consider reasons for and against a closed nuclear fuel cycle 

and to discuss what they would like the energy supply of the future to look like. This extension activity 

was positively received in the second trial of the lesson package.  
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July 2022
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Pyro-Processing 
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2.2 Student Feedback 

93 students have taken part in the A-CINCH high school workshops across the project, each of these 

students was asked to fill in a feedback sheet after the lesson. 99% of the students found the 

workshops interesting and engaging, with 98% agreeing that they had gained new knowledge and 

skills. 90% of students were interested in learning more about nuclear chemistry after the workshops 

and 76% of students agreed that the workshops had made them consider a career related to nuclear 

science. 

 

Figure 2. Student Feedback 

 

2.3 Teacher and STEM Ambassador Feedback 

Ten teachers and STEM ambassadors have been involved in the high school workshops and have 

given positive feedback about the lessons. The teachers felt the workshops were excellent resources 

to show the real-world applications of the chemistry theory they were teaching. Most importantly, all 

the teachers and STEM ambassadors strongly agreed that they would feel comfortable delivering the 

workshops independently with the resources provided.   
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Figure 3. Teacher Feedback 
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3 CONCLUSIONS 

Two completed lesson packages have been developed titled “Nuclear Medicine: Chromatography in 

Action” and “Pyro-Processing: Electrochemical Cells in Action”. Six trials of the lesson packages 

were carried out with 93 students and 10 teachers/STEM ambassadors taking part in the trials. 

Feedback from the trials was used to improve the lesson packages. Overall, positive feedback was 

received from the trials with 98% of students agreeing that they had gained new knowledge and skills, 

and 90% of students interested in learning more about nuclear chemistry after the workshops.  

Comments from teachers reflected positively on the fact that the workshops were excellent resources 

to show the real-world applications of the chemistry theory. All teachers and STEM ambassadors 

who took part in the trials strongly agreed that they would feel comfortable delivering the workshops 

independently with the resources provided.  The resources have been uploaded to the CINCH HUB, 

to NNLs Outreach database, and to the STEM Community website to allow for future use of the 

resources by teachers and STEM ambassadors. 
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ANNEXES 
 

Annex I: Article From Lady Manners School Workshop  
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Annex II: Pyro-Processing Lesson Resources  
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Annex III: Nuclear Medicine Lesson Resources 
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