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00:00:04.000 --> 00:00:08.000
Hello, everybody. Welcome. We're just going to wait while people.

00:00:08.000 --> 00:00:25.000
are admitted to the webinar. Which will only take a few seconds. I can already see the numbers rising.

00:00:25.000 --> 00:00:28.000
In the meantime, do feel free to say hello in the chat.

00:00:28.000 --> 00:00:33.000
Okay. Introduce yourselves.

00:00:33.000 --> 00:00:45.000
So we know who we've got here.

00:00:45.000 --> 00:00:49.000
Numbers are still going up, but I think let's get cracking, because we've got.

00:00:49.000 --> 00:00:53.000
quite a lot that we want to get through. So, um, welcome!

00:00:53.000 --> 00:01:04.000
Welcome to this live webcast from the. Engineering Professors' Council. Thank you very much indeed for joining us. For those who don't know me, I am Johnny Rich. I am the Chief Executive of the EPC.

00:01:04.000 --> 00:01:11.000
And I'm extremely excited to welcome you to celebrate the launch of the Complex Systems Toolkit.

00:01:11.000 --> 00:01:14.000
In a few moments, I will say a little bit more about.

00:01:14.000 --> 00:01:27.000
the toolkit. But first, I need to do the housekeeping announcements. So, um… I need to remind you that this session is being recorded, but please feel free to introduce yourself.

00:01:27.000 --> 00:01:37.000
Um, posting a quick hello in the chat. Um, you can also use the chat to post your thoughts as we go along, and to let us know about any technical issues.

00:01:37.000 --> 00:01:45.000
Um, please remember it to toggle it to everyone if your message is intended for the whole audience. Oh, sorry, apologies about.

00:01:45.000 --> 00:01:49.000
My phone's learning to go just in the mid… I will stop that.

00:01:49.000 --> 00:01:58.000
Apologies about that. Um, so live automated captions are available if you just click on the closed captions, the show captions button.

00:01:58.000 --> 00:02:03.000
Which is probably at the bottom of your screen, and it's a CC closed captions.

00:02:03.000 --> 00:02:08.000
Um, the little arrow next to it allows you to adjust the font size or scroll the full.

00:02:08.000 --> 00:02:15.000
transcript. You are welcome, indeed encouraged, to post questions for any panelists.

00:02:15.000 --> 00:02:27.000
At any time, using the Q&A button. Um, towards the bottom of your screen, rather than chatting or raising your hand, using the chat or raising your hand. You can also use the Q&A.

00:02:27.000 --> 00:02:33.000
To upvote other people's questions. The Q&A section of the webcast will be.

00:02:33.000 --> 00:02:39.000
towards the end of it, and if we select you, then you'll receive a message in the chat.

00:02:39.000 --> 00:02:44.000
From me saying… inviting you to stand by to unmute your microphone.

00:02:44.000 --> 00:02:48.000
and speak in person, your camera won't be switched on.

00:02:48.000 --> 00:02:57.000
I should say that contributions do not have to be questions. They can be comments, experiences, we'll be hoping that you will share.

00:02:57.000 --> 00:03:01.000
Your expertise and insights. If you post your questions or comments.

00:03:01.000 --> 00:03:11.000
anonymously, or we're running out of time, I might ask your question for you. We won't be monitoring the chat for questions, but we will keep an eye on it for any technical issues.

00:03:11.000 --> 00:03:17.000
He's also, um, joined the discussion on blue sky, LinkedIn.

00:03:17.000 --> 00:03:25.000
ex-Twitter, whatever you want to call it, or other social media using the hashtag Complex Systems, and feel free to.

00:03:25.000 --> 00:03:30.000
continue the conversation on the discussion boards on the EPC website.

00:03:30.000 --> 00:03:37.000
Now, on to the proper business of today. As many of you know, in recent years, the EPC has been creating.

00:03:37.000 --> 00:03:44.000
a number of toolkits to support you, our members, in your work as professional academics.

00:03:44.000 --> 00:03:49.000
striving for excellence. Many of you will be familiar with the toolkits for ethics.

00:03:49.000 --> 00:03:57.000
For sustainability, enterprise collaboration, or more recently, the toolkits for inclusive employability, deaf awareness, and others.

00:03:57.000 --> 00:04:04.000
The idea behind these is to find areas of an engineering academic's work where there are.

00:04:04.000 --> 00:04:08.000
expectations of them, but they haven't had the support to prepare.

00:04:08.000 --> 00:04:13.000
For example, they may not have been taught this stuff when they were a student themselves.

00:04:13.000 --> 00:04:26.000
But now, say, AHEP requires it. Our toolkits don't aim to reinvent the wheel. Instead, we bring experts together who can draw in expertise from all over the world.

00:04:26.000 --> 00:04:31.000
point to frameworks, find case studies, and do whatever is necessary.

00:04:31.000 --> 00:04:35.000
to pull together the resources our members need on that topic.

00:04:35.000 --> 00:04:41.000
We signpost the best of what already exists. And then we create content to fill any gaps.

00:04:41.000 --> 00:04:47.000
Um, and Craig, um, bridging material as well. The idea is to.

00:04:47.000 --> 00:04:54.000
Make the best practice. into the easiest practice to deliver, because we've done the hard yards for you.

00:04:54.000 --> 00:05:00.000
So, it was nearly 2 years ago that I was chatting to my friend and.

00:05:00.000 --> 00:05:06.000
friend of the EPC, Paul Gilbert, who is CEO of Quanser.

00:05:06.000 --> 00:05:17.000
He, um, about… toolkits, and he immediately said that he wanted to help, and suggested that academics would value a complex systems toolkit.

00:05:17.000 --> 00:05:26.000
And we looked into it further. And sure enough, this met all the EPC's criteria in that it was an under-taught area.

00:05:26.000 --> 00:05:34.000
There was limited support out there. Um, but there were these implicit and sometimes explicit requirements in AHEP.

00:05:34.000 --> 00:05:38.000
Um, and in a world where engineering systems are.

00:05:38.000 --> 00:05:43.000
complex systems, it seemed a very timely, um, idea.

00:05:43.000 --> 00:05:48.000
So, working with Quanser, we put together our team of experts, the working group.

00:05:48.000 --> 00:05:57.000
chaired superbly by Nikita Hari of Oxford University and Pete Martin of Quanser, who you'll be hearing from later.

00:05:57.000 --> 00:06:02.000
Um, and then to cut a long story short, we come to today.

00:06:02.000 --> 00:06:05.000
the culmination of the first phase of this work.

00:06:05.000 --> 00:06:14.000
It is only the first phase, because. As with all our toolkits, the complex systems toolkit is a living project. It will develop and grow over time.

00:06:14.000 --> 00:06:18.000
And one of the best things about the partnership with Quanser.

00:06:18.000 --> 00:06:20.000
is that they, too, are in it for the long haul.

00:06:20.000 --> 00:06:23.000
And we'll be continuing to support the project for years to come.

00:06:23.000 --> 00:06:28.000
For which we're very grateful. And talking of gratitude, I must thank.

00:06:28.000 --> 00:06:36.000
some of the people who've got us here. I already mentioned Nikita and Pete. I would like to thank them for their hard work.

00:06:36.000 --> 00:06:41.000
Their dedication, as well as the whole working group who have been fantastic.

00:06:41.000 --> 00:06:52.000
too many wonderful people to list individually, but they are all on the toolkit page, and just because I'm not mentioning you individually, please don't think we're not grateful for your input.

00:06:52.000 --> 00:06:58.000
Um, thank you also to everyone who contributed content or who reviewed content.

00:06:58.000 --> 00:07:06.000
And you'll be hearing from some of those. the next hour and a half as well. Thank you too to the team at Quanser who have helped at every stage.

00:07:06.000 --> 00:07:18.000
Um, and in every way. And a few special thanks. Thank you to Professor Sarah Hitt, who you'll be hearing from shortly, who has been our project lead on this, and.

00:07:18.000 --> 00:07:21.000
Um, on several of our other most widely used toolkits.

00:07:21.000 --> 00:07:24.000
And again, as I say, you'll be hearing from her.

00:07:24.000 --> 00:07:30.000
But I hope no one will be offended if I reserve the greatest thanks for Wendy Attwell.

00:07:30.000 --> 00:07:38.000
from the EPC team, who has worked so hard behind the scenes to make it all happen, to keep the project moving forward, and to get us to today.

00:07:38.000 --> 00:07:45.000
Without her, there genuinely would be no toolkit, so thank you very much, Wendy, and I hope you're very proud today, you should be.

00:07:45.000 --> 00:07:50.000
Finally, I'd like to thank. Um, and introduce Paul Gilbert.

00:07:50.000 --> 00:07:52.000
from Quanser and invite him to say a few words.

00:07:52.000 --> 00:07:54.000
Paul, over to you.

00:07:54.000 --> 00:08:02.000
Well, thank you very much, Johnny. I really appreciate that introduction. Um, and I, uh… Also want to thank Sarah.

00:08:02.000 --> 00:08:07.000
Wendy, Dr. Nikita Hari, and Pete Martin from Quanser, who have.

00:08:07.000 --> 00:08:16.000
As you mentioned, worked so hard to put this together. So, as you know, my name is Paul Gilbert, I'm the CEO of Quanser, and I'm incredibly excited about today's launch.

00:08:16.000 --> 00:08:20.000
Early last year, I think it was March of 2024, and.

00:08:20.000 --> 00:08:23.000
attended an event at the Royal Academy of Engineering in London.

00:08:23.000 --> 00:08:26.000
I saw the launch of the EPC Sustainability Toolkit.

00:08:26.000 --> 00:08:31.000
With Sarah here doing what she does best, announcing to the world a collection of resources.

00:08:31.000 --> 00:08:36.000
Designed to help engineering educators integrate sustainability in teaching.

00:08:36.000 --> 00:08:40.000
What struck me was how powerful that idea was.

00:08:40.000 --> 00:08:46.000
Supporting educators who are being asked to embed sustainability principles into their teaching and providing them with.

00:08:46.000 --> 00:08:51.000
Easy to use, accessible resources. Things like knowledge tools, teaching tools.

00:08:51.000 --> 00:08:58.000
guidance tools and resources for collaboration. And I remember thinking, this is brilliant.

00:08:58.000 --> 00:09:02.000
And immediately thought, could we do the same for complex intelligence systems?

00:09:02.000 --> 00:09:09.000
At Quanser, we focus on solutions for teaching and research in the broad complex intelligent systems domain.

00:09:09.000 --> 00:09:15.000
That means, you know, AI, autonomy, controls, robotics, those kinds of areas.

00:09:15.000 --> 00:09:19.000
And our mission has always been to transform engineering education.

00:09:19.000 --> 00:09:26.000
through real-world systems that connect theory to practice, and providing the best support possible for the higher education community around the world.

00:09:26.000 --> 00:09:30.000
And I know from experience, and from many conversations with educators worldwide.

00:09:30.000 --> 00:09:35.000
So the demand for teaching tools in this space is growing fast. It's growing exponentially.

00:09:35.000 --> 00:09:44.000
It will only continue to grow as intelligent systems content becomes increasingly essential in every single engineering discipline.

00:09:44.000 --> 00:09:54.000
I see that firsthand. Unfortunately, I spend about half my traveling and meeting educators everywhere, so I've got, you know, many air miles to prove that, but the reality is.

00:09:54.000 --> 00:10:00.000
This is a very important initiative, and I believe it's important not just in the UK, but also around the world.

00:10:00.000 --> 00:10:04.000
So I thought, why not suggest and support an initiative.

00:10:04.000 --> 00:10:09.000
like an EPC toolkit for complex intelligence systems. So that's what I did.

00:10:09.000 --> 00:10:14.000
My dad always used to say, be careful what you wish for. So this thing had grown.

00:10:14.000 --> 00:10:20.000
Um, and it's taken on a life of its own. And through early and energising, really energising conversations with Johnny and Sarah.

00:10:20.000 --> 00:10:28.000
And then the creation of a leadership group led by the amazing Dr. Nikita Harry from Oxford, and the incredibly talented Pete Martin from Quanser.

00:10:28.000 --> 00:10:34.000
Along with that. very committed group of volunteers, who I want to thank.

00:10:34.000 --> 00:10:41.000
like I said, like Johnny said, I cannot list you all, and I look forward to actually meeting a lot of you in person at some point in the future.

00:10:41.000 --> 00:10:45.000
Here we are today. Thank you all so much for your contributions.

00:10:45.000 --> 00:10:51.000
We do need engineers who can navigate intelligent systems in these interconnected environments that we live.

00:10:51.000 --> 00:10:58.000
with every day, who can think critically, design responsibly, and act with both innovation and impact.

00:10:58.000 --> 00:11:01.000
That's what this toolkit is about. It's a step forward.

00:11:01.000 --> 00:11:07.000
to empower educators to prepare students for complexity. To give them the frameworks and tools they need.

00:11:07.000 --> 00:11:13.000
To make intelligent systems education accessible. Practical, and meaningful.

00:11:13.000 --> 00:11:20.000
My hope is that this resource will be welcomed, used, and expanded upon as Johnny mentioned.

00:11:20.000 --> 00:11:21.000
That it will grow in recognition and content over time.

00:11:21.000 --> 00:11:25.000
And that one day, you'll be able to say.

00:11:25.000 --> 00:11:31.000
I was there when it was launched. We see this not just as a UK initiative, but as the beginning of a global movement.

00:11:31.000 --> 00:11:40.000
Data dream in some ways. The way to help universities everywhere prepare students for the interconnected, intelligent world they'll be entering when they graduate.

00:11:40.000 --> 00:11:44.000
Thank you all for taking the time to be here, and I really hope you enjoy the session.

00:11:44.000 --> 00:11:47.000
Thanks very much.

00:11:47.000 --> 00:11:54.000
Thanks very much, Paul. Um, again, welcome everybody. Um, we'd like to switch now to hear from our co-chairs of the working group.

00:11:54.000 --> 00:12:05.000
So, Pete Martin is going to give a little bit of an overview of the industry perspective for behind why it's important for educators to integrate complex systems into their teaching.

00:12:05.000 --> 00:12:09.000
And then Nikita is going to give us the educator's perspective.

00:12:09.000 --> 00:12:11.000
So Pete, I'll turn it to you.

00:12:11.000 --> 00:12:29.000
Thanks very much, Sarah. I think, first off, I'd like to mention that, uh, I feel like I've contributed the least out of everyone involved in the toolkit, so a big thanks again, as everyone has been saying, to Wendy and Sarah and… the whole team, um, from the slacker of the group. I feel like, uh…

00:12:29.000 --> 00:12:36.000
This is quite an achievement, and I'm very, um, proud to have been a part of it. Um, in terms of the industry perspective, I think it's interesting.

00:12:36.000 --> 00:12:41.000
First to note that coming from Quanser, as you can tell, has been, uh.

00:12:41.000 --> 00:12:49.000
looking and dreaming about this type of opportunity to work with a team like this, to build these types of resources, we absolutely see the value of this toolkit.

00:12:49.000 --> 00:12:56.000
Um, part of that is likely because we come from an interesting perspective in that we live at the intersection of academia and industry.

00:12:56.000 --> 00:13:01.000
So we spend our lives, especially on the engineering and R&D groups where I work.

00:13:01.000 --> 00:13:13.000
trying to figure out ways to take the complexity of modern technology and try to make it what we call academically appropriate or academically efficient, so that it can be used for teaching and research. And as a part of that.

00:13:13.000 --> 00:13:18.000
Obviously, complex systems and the increasing complexity of interconnected.

00:13:18.000 --> 00:13:24.000
technologies is something that is becoming increasingly desirable as a teaching topic.

00:13:24.000 --> 00:13:33.000
And also something that is… in and of itself, as we've been joking, as part of the team, complex, to be able to understand how to express.

00:13:33.000 --> 00:13:39.000
the modeling, the harnessing of these approaches to talking about and, uh.

00:13:39.000 --> 00:13:59.000
being able to manage complexity, and. really convey that in a way that's understandable to students, so… there was absolutely a need for this type of toolkit. I think that, uh… everyone here is intimately familiar with how, um, in demand this type of toolkit would be in order to enable anyone.

00:13:59.000 --> 00:14:15.000
to bring complex systems into their modules and into their, uh… their academic lives and, uh, convey those, uh… techniques and tools and generalities and definitions to their students, so… Um, I don't think I need to harp too much on the need for this type of toolkit, but…

00:14:15.000 --> 00:14:23.000
from the industrial perspective, I think it's obvious also that we are looking for students for graduates to have these types of, uh.

00:14:23.000 --> 00:14:30.000
understandings and these types of experiences to be able to really hit the ground running when it comes to working with the.

00:14:30.000 --> 00:14:36.000
the types of complex systems that we work with, as Paul Gilbert was mentioning, intelligent systems, IoT systems.

00:14:36.000 --> 00:14:43.000
robotics and all of the different types of. complexities that we deal with every day. Having an understanding of that, and as well as having a.

00:14:43.000 --> 00:14:53.000
understanding of how to talk about the systems. and convey the challenges to junior engineers in mentorship roles and things like that.

00:14:53.000 --> 00:14:59.000
I think is hugely beneficial. Just understanding is not enough. It's becoming increasingly important to be able to convey.

00:14:59.000 --> 00:15:02.000
those understandings. And, uh, these are the types of tools that will help with that.

00:15:02.000 --> 00:15:14.000
So we're very happy to have participated, and we're looking forward to being able to not only see these, uh, resources proliferate, but also take advantage of them.

00:15:14.000 --> 00:15:15.000
Thanks very much, Pete. Uh, Nikita, we'll turn to you.

00:15:15.000 --> 00:15:19.000
Thanks again.

00:15:19.000 --> 00:15:29.000
Thank you, Sarah. Thank you, Pete. Good afternoon, all. I'm Nikita Hary, the co-chair of this working group.

00:15:29.000 --> 00:15:34.000
So let me start with an observation, something I believe we all can recognize.

00:15:34.000 --> 00:15:41.000
are trains being delayed because of a heat wave? Are energy bills shifting with market shocks?

00:15:41.000 --> 00:15:50.000
or your newsfeed changing how a neighborhood shops? Now, none of these changes, um, of these situations are single problems.

00:15:50.000 --> 00:15:56.000
They are systems, whether, market, infrastructure, and behavior pushing.

00:15:56.000 --> 00:16:02.000
on each other. And as engineers, we don't fix parts in isolation.

00:16:02.000 --> 00:16:09.000
We design within these interdependencies. as engineers, we work inside systems.

00:16:09.000 --> 00:16:17.000
energy grids tied to weather and markets, transport shaping, um, housing and health, AI influencing behavior and policy.

00:16:17.000 --> 00:16:24.000
So you touch one part, and something else moves or changes. Now, that's the world as it is.

00:16:24.000 --> 00:16:33.000
That's the reality we must understand. um, teach for, design for, and ultimately engineer.

00:16:33.000 --> 00:16:38.000
And that's exactly what we mean by complex systems.

00:16:38.000 --> 00:16:44.000
technology intertwined. with people, policy, markets, enrollment.

00:16:44.000 --> 00:16:54.000
socio-technical ecosystems. Now, within these settings, effects are nonlinear and often delayed, sometimes even counterintuitive.

00:16:54.000 --> 00:16:58.000
Meaning, today's fix can create tomorrow's failure of problem elsewhere.

00:16:58.000 --> 00:17:08.000
So complex systems isn't necessarily a luxury, it is an honest, a practical way to model and manage the world we are engineering.

00:17:08.000 --> 00:17:14.000
If that's our reality. Our teaching, obviously, has to reflect it.

00:17:14.000 --> 00:17:21.000
We must help prepare and. our students and frame problems at systems level.

00:17:21.000 --> 00:17:27.000
Model interactions, rather than just components, and test ideas iteratively.

00:17:27.000 --> 00:17:34.000
with stakeholders. Yet, there is this rab. The rub, or the gap, the huge gap.

00:17:34.000 --> 00:17:42.000
Most of our curricula still treat complexity as an optional extra, as an elective, a capstone, a week at the end.

00:17:42.000 --> 00:17:50.000
things like that. So the result is… graduates, brilliant on parts, but under… unprepared.

00:17:50.000 --> 00:17:56.000
for dealing with the whole. to framing problems at a systems level.

00:17:56.000 --> 00:18:08.000
Aligning learning to context and evidencing impact. accreditation bodies, um, NCOSE, uh, Royal Academy of Engineering, all these institutions.

00:18:08.000 --> 00:18:18.000
have already called for systems thinking. What's necessarily missing is not the intent, but access to trustworthy.

00:18:18.000 --> 00:18:26.000
classroom-ready materials that an engineer… engineering educator, to be specific, can pick up and start using.

00:18:26.000 --> 00:18:33.000
So that's precisely. wife repel the… EPC complex systems toolkit, and.

00:18:33.000 --> 00:18:42.000
explains its meaningful relevance in today's world. Our industry-bridged academic response to the problem.

00:18:42.000 --> 00:18:49.000
So I would say, think of this as a shared peer-reviewed library you can actually deploy.

00:18:49.000 --> 00:18:57.000
short knowledge articles to set the scene. guidance that links outcomes, activities, and assessments, so constructive alignment is in left to chance.

00:18:57.000 --> 00:19:06.000
case studies from real projects and ready-to-run activities you can lift, localise, reuse.

00:19:06.000 --> 00:19:13.000
And so on. All mapped to AHEP outcomes so that they slot into structures within our institutions. Many of us already use.

00:19:13.000 --> 00:19:20.000
or are generally used to. So, from an educator… educational perspective.

00:19:20.000 --> 00:19:31.000
I value it from… three different lenses, let's say the three audiences and the three benefits, if I need to highlight, what does this necessarily unlock?

00:19:31.000 --> 00:19:38.000
to educators, obviously, it enriches your teaching experience, the journey.

00:19:38.000 --> 00:19:42.000
Be it with the templates, rubrics, and assignments, all of which you can adapt rather than.

00:19:42.000 --> 00:19:48.000
Having to build from scratch. For students, it builds the engineering habits of mind.

00:19:48.000 --> 00:19:55.000
we care about whether it's problem framing, modeling uncertainty, ethical reasoning, reflective practice, and so on.

00:19:55.000 --> 00:20:04.000
And for programs, engineering programs as a whole, this is a stronger line to accreditation and clearer industry relevance.

00:20:04.000 --> 00:20:09.000
Because these resources are co-created across academia and practice.

00:20:09.000 --> 00:20:12.000
So I'd like to conclude, uh, with an invitation.

00:20:12.000 --> 00:20:23.000
a reminder that, importantly, this is a repository. It only grows and stays useful and relevant if we continue to contribute and learn from one another.

00:20:23.000 --> 00:20:30.000
If you have a case study, a systems mapping exercise, or an assessment rubric.

00:20:30.000 --> 00:20:34.000
that fits this place, please reach out and share it with us.

00:20:34.000 --> 00:20:40.000
And if you adopt something from the toolkit, tell us what changed in your students' learning.

00:20:40.000 --> 00:20:45.000
the whole teaching and learning experience, so we can iterate together.

00:20:45.000 --> 00:20:50.000
Once again, thank you all for your interest, for being here today.

00:20:50.000 --> 00:20:59.000
Before I close, I want to reiterate, um. And following the theme of my speakers before me.

00:20:59.000 --> 00:21:04.000
I'd like to extend my heartfelt thanks to our working group members.

00:21:04.000 --> 00:21:12.000
to the behind-the-scenes orchestrator, Sarah and Wendy, to contributeors and collaborators from across the globe.

00:21:12.000 --> 00:21:22.000
to the wider EPC and concert team, to CEOs Johnny and Paul, and to my brilliant co-chair, Pete, all of whose dedication brought this toolkit to life.

00:21:22.000 --> 00:21:26.000
Um, it's what made it what it is today.

00:21:26.000 --> 00:21:32.000
I will now hand over to Sarah for the guided tour. Thank you all very much.

00:21:32.000 --> 00:21:43.000
Well, thank you, uh, Nikita. Thank you, Pete, for that overview, um, from two really important perspectives that we were trying to encompass when we were building the toolkit.

00:21:43.000 --> 00:21:52.000
I'm now going to give a brief sort of tour of the toolkit, what you… what it contains, what you can find, and how you can use it.

00:21:52.000 --> 00:21:58.000
Uh, first I'll start a little bit by mentioning our process. As Nikita has mentioned.

00:21:58.000 --> 00:22:10.000
This was very much a process of co-creation. Um, so no one person dictated what was going to be in it. As a working group, we discussed at length.

00:22:10.000 --> 00:22:18.000
different priorities, different inputs, different. context for, for, uh, meeting different people's needs.

00:22:18.000 --> 00:22:30.000
Um, we outlined some priorities and made, um… made some suggestions as to, here are the things that we really should address in the ideal world, here's what we could have.

00:22:30.000 --> 00:22:39.000
Uh, and then we opened it up for contributors to suggest their own ideas about what should… what the toolkit should contain.

00:22:39.000 --> 00:22:44.000
As Nikita mentioned as well, we undertook a process of peer review.

00:22:44.000 --> 00:22:54.000
for all of the resources within the toolkit. But instead of an approach similar to journal submissions, which can be very formal and quite distant.

00:22:54.000 --> 00:23:11.000
We approached this much more as a critical friend type of review. I mean, preserving anonymity, but really trying to give structured, encouraging feedback to people so that we ended up with the resources that you see today.

00:23:11.000 --> 00:23:24.000
Um, so when you, um, reach the home page of the toolkit, which has been, um, linked in the chat, um, you'll see that there is a search option. I'm going to come back to the search option a bit later.

00:23:24.000 --> 00:23:32.000
First of all, I want to, um, showcase. Um, several of the different.

00:23:32.000 --> 00:23:36.000
um, sort of categories of resources that we have.

00:23:36.000 --> 00:23:42.000
Wendy's also provided links to those in the chat. So, when you're in the toolkit, um.

00:23:42.000 --> 00:23:53.000
you can link to, uh, from the homepage, different types of resources, so… Knowledge resources are those kinds of resources that tell you about something.

00:23:53.000 --> 00:24:00.000
So, especially if you're new to teaching this topic, what do you need to know in order to start introducing this?

00:24:00.000 --> 00:24:06.000
As an example, if you click on one of the resources, for example.

00:24:06.000 --> 00:24:11.000
You need to understand what emergence is when we're talking about complex intelligent systems.

00:24:11.000 --> 00:24:19.000
And you'll see a resource that all of the resources are built in quite similar ways. There's a header, uh, content.

00:24:19.000 --> 00:24:24.000
that sort of describes, you know, who contributed this, what the topic and title is.

00:24:24.000 --> 00:24:34.000
Um, any relevant disciplines that are specific to it. We will be having, um, keywords attached to each resource available soon.

00:24:34.000 --> 00:24:43.000
Um, and we talk about the related INCOSE competencies, and then we talk about how the resource can address.

00:24:43.000 --> 00:24:57.000
and align with some of the AHEP outcomes. We don't say that by doing this, you will meet Ahab outcomes. Rather, we say that you might use this in your own way.

00:24:57.000 --> 00:25:06.000
to address several of the themes that are within AHEP. And that's been the same across all of our toolkits, ethics, sustainability, and complex systems.

00:25:06.000 --> 00:25:13.000
Um, each resource also provides learning and teaching resources, and then the content itself.

00:25:13.000 --> 00:25:18.000
So that's the sort of framework for most of the resources, and again.

00:25:18.000 --> 00:25:26.000
Um, knowledge resources are about helping you know something about a topic related to complex systems.

00:25:26.000 --> 00:25:33.000
Um, guidance resources are those that help you know how to do something.

00:25:33.000 --> 00:25:38.000
Right, so it's not just what something is, but.

00:25:38.000 --> 00:25:44.000
how you might do it. And, um, in this particular case, we can highlight a resource that is about.

00:25:44.000 --> 00:25:50.000
how you might use methods and tools common to working with complex.

00:25:50.000 --> 00:25:56.000
systems. Uh, and so again, you'll see the common header material.

00:25:56.000 --> 00:26:02.000
Um, and then you will see related teaching and learning resources.

00:26:02.000 --> 00:26:08.000
And then this will sort of list. Here are different systems thinking and mapping tools.

00:26:08.000 --> 00:26:16.000
Example diagrams to sort of explain how you might, um, use those materials in your teaching.

00:26:16.000 --> 00:26:23.000
From here, I will highlight another resource, which is our glossary.

00:26:23.000 --> 00:26:33.000
And the glossary we realized in the process of making this toolkit that, um, there are a lot of terms that people may be more or less familiar with.

00:26:33.000 --> 00:26:42.000
So, a subset of our working group worked hard to sort of pull together from a lot of different respected resources.

00:26:42.000 --> 00:26:50.000
Um, a glossary of those common terms. And you can download that as an Excel spreadsheet, for example.

00:26:50.000 --> 00:27:00.000
Um, or you could… Uh, for example, copy and paste some of those terms into your own teaching materials as well.

00:27:00.000 --> 00:27:07.000
Finally, um, a lot of you know the toolkits as a repository of teaching resources.

00:27:07.000 --> 00:27:18.000
And these are, of course, those that you can integrate quite quickly and easily adapt them into your own teaching, whether that is, um, within.

00:27:18.000 --> 00:27:24.000
just one day, one session. It could be, um, scaffolded across a module.

00:27:24.000 --> 00:27:33.000
Um, or even, you know, across multiple weeks. We include, um, case studies, uh, which will highlight a case study later.

00:27:33.000 --> 00:27:44.000
in the webinar, um, we have other types of teaching activities, so, um, for example, project briefs or activities. Again, we'll highlight another one later in the webinar.

00:27:44.000 --> 00:27:51.000
Uh, and workshops. So, um, a lot of different, um, options there.

00:27:51.000 --> 00:28:02.000
For you in terms of teaching. And as Nikita said, and Johnny, this is not complete by any stretch of the imagination. It's not, um, the comprehensive, definitive.

00:28:02.000 --> 00:28:08.000
guide. We envision those list of resources to grow with further contributions.

00:28:08.000 --> 00:28:23.000
Last of all, I will just mention the resource library, which has been curated by, uh, again, a subset of working group members. And this is sort of scanning what's out there already and vetting that material.

00:28:23.000 --> 00:28:36.000
Um, and organizing that into certain topic areas. So, um, you know, we don't need or want to be the definitive guide. Rather, we want to point to other useful material that's out there.

00:28:36.000 --> 00:28:47.000
And to gather that in a way that's easy to find. Again, I'll say, if you know of other resources that we should include, um, you can let us know, and we'd be happy to add those.

00:28:47.000 --> 00:28:57.000
So, uh, that is a brief. tour. Um, I would now like to, um, invite two.

00:28:57.000 --> 00:29:06.000
of our contributors, Nat and Miriam, to, uh. join, um, in the conversation.

00:29:06.000 --> 00:29:12.000
And to highlight, uh, resources that they have created. So, uh.

00:29:12.000 --> 00:29:16.000
Nat, are you… are you with this? Are you ready to… Yes, sir. Okay.

00:29:16.000 --> 00:29:31.000
Yeah, sure, alright. I think, Sarah, just before, there's a comment in the chat about not being able to see the screen. I don't know if you're able to change some perspective so that… The viewer can see your…

00:29:31.000 --> 00:29:32.000
Oh, I don't know how to make it bigger with this.

00:29:32.000 --> 00:29:36.000
I think it's coming up quite small, that's all, but…

00:29:36.000 --> 00:29:45.000
I can try resharing… Wendy's also putting links in the chat to what I'm talking about, and that's… That's the best… probably the best that I can do.

00:29:45.000 --> 00:29:51.000
Okay, cool, that might be done. Yeah, okay, no worries.

00:29:51.000 --> 00:29:57.000
Um, okay, so thank you for handing over, Sarah. So, my name's Natalie, um, as Sarah said.

00:29:57.000 --> 00:30:09.000
Um, so I'm going to talk to you a bit about this part of the toolkit which I was involved in. Um, I guess I'll firstly, uh, explain a bit about why I wanted to be involved in this, um.

00:30:09.000 --> 00:30:18.000
particular, um, project. I've been involved a bit in the ethics toolkit previously, um, and sort of found that process.

00:30:18.000 --> 00:30:24.000
Particularly useful in terms of my own development as an educator, I guess, as well as.

00:30:24.000 --> 00:30:36.000
Sort of being able to make the contribution. Um, but I think with systems thinking, um, it's an area in which I increasingly need to teach.

00:30:36.000 --> 00:31:01.000
Um, and so, I think. It was as much as for my own development to be involved in this as, again, producing the resource, that's a lot better, thank you. Um… And I think… what I got out of that was… was very useful for me, like, working with Mohammad, um, and Manoj on… on this, because they come from different backgrounds, uh, Mohammad comes from a systems engineering background.

00:31:01.000 --> 00:31:16.000
Um, and very much had that systems engineering perspective and vocabulary. Um, and I guess just, like, when you are working with a complex system, the value comes from that variety of different perspectives and sharing ideas.

00:31:16.000 --> 00:31:19.000
I guess one of the things that I found.

00:31:19.000 --> 00:31:23.000
When discussing how to teach systems in my local context was.

00:31:23.000 --> 00:31:31.000
the difference in language and views of what a system is, what a complex system is, what is involved in that.

00:31:31.000 --> 00:31:37.000
Um, and so really, a lot of our work in this area was really focused on.

00:31:37.000 --> 00:31:48.000
Like, shared language, shared understanding. Um, and making sure that we were able to share our different perspectives, our different experiences of teaching different types of student, different cohorts.

00:31:48.000 --> 00:31:55.000
and different disciplines, um, to ensure that we could produce something that would be useful across.

00:31:55.000 --> 00:32:02.000
Across the disciplines, across contexts. Um, and ensure some kind of shared understanding.

00:32:02.000 --> 00:32:11.000
And obviously, like I said, uh, being. being in this space myself, I obviously saw the need for some of these resources, and so.

00:32:11.000 --> 00:32:15.000
Um, it was a project that I wanted to be involved in for that reason.

00:32:15.000 --> 00:32:19.000
Um, I guess as far as the… this particular resource.

00:32:19.000 --> 00:32:27.000
Um, goes. In terms of what it's meant to deliver, what gap we saw here.

00:32:27.000 --> 00:32:45.000
Um, it's really meant to deliver, um. you know, a basic overview of some of the competencies involved. I guess we acknowledge that there's a lot of skills frameworks, um, and, you know, there seems to be endless frameworks of different things, competencies that we could teach.

00:32:45.000 --> 00:32:53.000
students, and so we wanted to provide a more simplistic overview of some of the useful ones that might provide a sort of, um.

00:32:53.000 --> 00:33:13.000
you know, an initial guiding, so… The document is really focused on some of these overarching competencies, as opposed to in detail. Um, we took the approach where we sort of made links to learning outcomes in AHEP4. We did this for several reasons, because we realized a lot of you are working towards AHEP4.

00:33:13.000 --> 00:33:27.000
And this might provide some way in which to sort of link to current practice you're already teaching. I think, you know, when we're looking at complex systems, we're going to have to teach a lot of competencies in isolation before we bring them all together.

00:33:27.000 --> 00:33:38.000
And so, making those links with existing learning outcomes is quite useful in terms of thinking about your whole program and curriculum and where you can build up some of these competencies before bringing them.

00:33:38.000 --> 00:33:52.000
into a more complex system. So, throughout, we've done that, and hopefully even if you don't make use of AHEP 4, if you're in a different context, you can see the correlations with your own learning outcomes or accreditation systems.

00:33:52.000 --> 00:33:59.000
The other thing we link to is the NCOSI competency framework for Systems Engineering. Um, I think we… we did this to.

00:33:59.000 --> 00:34:09.000
To give relevance and links to. another framework which is, you know, more used in this sort of systems engineering space, which might be useful for future.

00:34:09.000 --> 00:34:19.000
Um, we didn't rely too heavily on this, because I guess it does go into a lot of detail, which is specifically for systems engineering, and we wanted this to be a broader approach.

00:34:19.000 --> 00:34:26.000
Um, so after a lot of discussion, we came up with, sort of, 8 core competencies for systems thinking.

00:34:26.000 --> 00:34:37.000
Um, and… you know, like I said, they're not necessarily gonna be every single competency you're ever gonna need for… for… to manage complex systems.

00:34:37.000 --> 00:34:43.000
Um, and they could be categorized in different ways as well, and to some degree, we, you know, we had lots of discussions about that.

00:34:43.000 --> 00:34:49.000
So for each competency, we've sort of provided a brief definition of what we're… what we're considering it.

00:34:49.000 --> 00:34:58.000
as I mentioned earlier, we found that language quite important. And then, for each, um, for each competency, we also.

00:34:58.000 --> 00:35:10.000
added a bit about why it's specifically important in the context of complex systems. So why we see this as a core competency, um, to sort of explain how it would be used in this way of thinking.

00:35:10.000 --> 00:35:18.000
And also, which of the AHEP4 learning outcomes it's relevant to, as I mentioned previously.

00:35:18.000 --> 00:35:23.000
Um, so that just sort of summarises some of the, um.

00:35:23.000 --> 00:35:28.000
what's included. At the bottom of the resource, we've kind of mapped these competencies.

00:35:28.000 --> 00:35:43.000
against, uh, the different AHAP4 learning outcomes and. some of the INCOSE competencies also, um, because that might be useful for you as you sort of explore this in a bit more detail.

00:35:43.000 --> 00:35:57.000
I guess in terms of how, um… you know, I think best to use this, like I said, I think it very much provides a sort of… breakdown of some of the things involved in complex systems and systems thinking, which can.

00:35:57.000 --> 00:36:08.000
can be, you know, there's a lot of competencies that are linked, and it's quite overwhelming at times. So I think this provides some clarity on where we can make connections to existing, sort of, curriculum.

00:36:08.000 --> 00:36:21.000
how we can build, you know, existing competence. We already teach and bring them together. Um, so I would use it in that way of looking at your program and aligning it with areas in which you already see some of these competencies, and.

00:36:21.000 --> 00:36:28.000
thinking about how you can link them more with systems or, you know, a more… a bigger project towards maybe the.

00:36:28.000 --> 00:36:50.000
Towards the end of a degrees. I think the other way in which I'd like to see it used is as a starting point for feedback. So, you know, like you said, it's not perfect. We had lots of discussions, we were trying to make it quite broad and useful across disciplines. Um, so yeah, I think if it starts a conversation and there's iterations that need to be made, I think.

00:36:50.000 --> 00:36:52.000
We would also welcome that.

00:36:52.000 --> 00:36:59.000
Thanks very much, Nat. Um, and again, if you have specific questions for Nat about this resource.

00:36:59.000 --> 00:37:05.000
Um, just hold on to those, and we'll try to get to them in the Q&A.

00:37:05.000 --> 00:37:13.000
Now I'd like to invite Mariam to join us to talk about scaffolding learning outcomes. So if we.

00:37:13.000 --> 00:37:26.000
know about, uh, the competencies that we want our students to achieve? How do we then write learning outcomes across a curriculum that might help us get there?

00:37:26.000 --> 00:37:36.000
Yes, thank you, Sarah, and it's wonderful to be with you all today. Um, let me go a step backwards to think more about why I decided to contribute to this project.

00:37:36.000 --> 00:37:45.000
Um, as a researcher, and more importantly, as a human being, I'm becoming more and more aware of the growing precarity that the world is facing today.

00:37:45.000 --> 00:37:51.000
Um, and I felt there was a necessity to contribute as an active citizen.

00:37:51.000 --> 00:37:58.000
to the changing of the situation. Um, as an educator, I'm noticing how unmotivated students are to come to class.

00:37:58.000 --> 00:38:03.000
And how generally unmotivated graduates are to study engineering.

00:38:03.000 --> 00:38:09.000
And I started talking with different students about this lack of intrinsic motivation.

00:38:09.000 --> 00:38:16.000
And what turned out to be is that students feel that the problems that they see in real life are too complex and are too unrelated.

00:38:16.000 --> 00:38:23.000
to what they see, um, happening, uh, in class. And so, the lack of this connection, um.

00:38:23.000 --> 00:38:28.000
makes them uninterested to study, and it made me realise all the more how complex.

00:38:28.000 --> 00:38:40.000
the problems are today that students even are facing in their smaller contexts of reality, and therefore it was… it felt like a human and an educator necessity to contribute.

00:38:40.000 --> 00:38:53.000
Um, what I was trying to do with this particular guidance article was to look at scaffolding of complex systems and learning outcomes across a curriculum, and I was trying to be as practical as possible.

00:38:53.000 --> 00:39:04.000
Because as I did the research, I found that there are a lot of resources out there. Many of them are very theoretical in nature, and many of them are not very transferable across contexts.

00:39:04.000 --> 00:39:14.000
And, um, while it's very difficult to transfer an intervention across contexts, I try to, as much as possible, create a context-free.

00:39:14.000 --> 00:39:22.000
Uh, process where there is a practical way for an educator to interconnect different, um.

00:39:22.000 --> 00:39:29.000
learning outcomes together and make sure that the students are learning skills that are interdependent on each other.

00:39:29.000 --> 00:39:42.000
Also, what I found really interesting is that. as educators start working with these tools, it creates not only a navigational framework for educators, but it also creates a starting point for discussions.

00:39:42.000 --> 00:39:50.000
Um, and if you could scroll down a little bit, Sarah, you will find here that there are the different competency areas.

00:39:50.000 --> 00:40:02.000
Um, uh, that has been said by NCOSI, and, um, some of them are professional competencies, others are more entrepreneurial in nature, others are technical, and others are more complex.

00:40:02.000 --> 00:40:07.000
And these have been… and then the scaffolding technique has.

00:40:07.000 --> 00:40:14.000
dependencies at the time. So, for instance, uh, the first one would be interconnecting, um.

00:40:14.000 --> 00:40:25.000
Uh, um… It's the modeling with planning, for instance, and then you can… and offering an activity for an educator to try out in class.

00:40:25.000 --> 00:40:34.000
And the educator can also adjust the activity according to the difficulty level, so there are different levels of difficulty and different activities suggested each.

00:40:34.000 --> 00:40:45.000
interconnecting to competencies or more with each other. The idea is not just for this to act as a navigational framework for people to get ideas of what they can do in class, or how they can make their classroom more complex.

00:40:45.000 --> 00:41:05.000
But also for this to be a starting point for us as a community of educators to come together to try out different things and share together what works in my classroom, what didn't work, why didn't it work, how can we interconnect maybe the competencies in different ways. So this is definitely work in progress, and it's a starting point for.

00:41:05.000 --> 00:41:16.000
discussions that we really need to have. how to use this is, I think, you start with your student. So you start by thinking where your students are standing, where you would.

00:41:16.000 --> 00:41:26.000
place them on the competency 11, um, and then, depending on the level of your students, you identify the threads you want to take. So, if you scroll up, um.

00:41:26.000 --> 00:41:31.000
Uh, Sarah, um, you identify. So you start with.

00:41:31.000 --> 00:41:43.000
Which level are my students at? And then you can go to the particular level that you think your students are at, and then you look at the different… what competencies you want to embed or kind of integrate in your.

00:41:43.000 --> 00:41:52.000
And what competencies you think are kind of matching, so that you can cross-match them with each other. And then you go to the particular.

00:41:52.000 --> 00:42:02.000
place in the framework that addresses this competency against this level of, um, of student achievement, and you locate the activity, and you try it out.

00:42:02.000 --> 00:42:10.000
And after you try it out, please don't stop there. Please give your feedback. Please use this as a starting point for a discussion. Please allow.

00:42:10.000 --> 00:42:16.000
students to write reflections and do your own journaling so that we can hear from you.

00:42:16.000 --> 00:42:27.000
Uh, about what worked, how it worked, maybe you did something different and it worked even better, and so please do reach out. I'd be very interested to know how these play out in real life.

00:42:27.000 --> 00:42:32.000
And, um, yeah, that's all I had to share.

00:42:32.000 --> 00:42:41.000
Thank you very much, Miriam. Um… We'll… again, if you have questions for Mariam, uh, or that particular resource.

00:42:41.000 --> 00:42:44.000
As Johnny says, please post them in the Q&A.

00:42:44.000 --> 00:43:14.000
Um, we'd like to now, um, switch to take a look at some of the teaching resources that have already been used in practice. So, the previous two resources were created especially for the toolkit, but we now want to highlight some teaching resources that we know have been used and that have been sort of revised to fit within the toolkit.

00:43:17.000 --> 00:43:26.000
Thank you, Sarah. Um, so as you can see, uh, our toolkit is traveling from ideas to implementation.

00:43:26.000 --> 00:43:38.000
So, knowledge to frame, I'd say guidance to align, and then we believe that the case studies and teaching activities, uh, land in real classrooms, labs, and so on.

00:43:38.000 --> 00:43:46.000
So, what's exactly what does, uh, educator resources or teaching, um, repository contain?

00:43:46.000 --> 00:43:51.000
With broadly. Um, thing.

00:43:51.000 --> 00:44:05.000
that into 4 different sections. One, you can see we're trying to integrate the socio-technical learning, resources that pair technical models and systems methods with policy, behavior, ethics, and so on, so that the students couple equations.

00:44:05.000 --> 00:44:11.000
Uh, with consequences. Secondly, industry relevant and innovation-focused.

00:44:11.000 --> 00:44:15.000
materials tuned to emerging factors, whether it's AI and.

00:44:15.000 --> 00:44:22.000
AI-based circularity, resilience, ethics, keeping modules current and career ready.

00:44:22.000 --> 00:44:30.000
And variety and diversity for different contexts, whether it's knowledge articles and ready-to-run activities, or project case studies.

00:44:30.000 --> 00:44:37.000
useful for program leads. Lab organizers, tutors, and capstone supervisors alike.

00:44:37.000 --> 00:44:46.000
Um… Finally, or fourthly, I would say some things that are proven attractors, like Sarah alluded to.

00:44:46.000 --> 00:44:58.000
resources already used with demonstrable classroom impact. So you will hear evidence of shifts in student reasoning, performance, engagement, etc, or at least, you know, be able to understand that.

00:44:58.000 --> 00:45:04.000
So what can we hope to listen for from our educator presenters today?

00:45:04.000 --> 00:45:12.000
how the learn… about the learning outcomes and how they align to the expected AHEP or other, um.

00:45:12.000 --> 00:45:19.000
expectations that you might have institutionally, the learning design, the timing, the artifacts, assessments, feedback loops.

00:45:19.000 --> 00:45:23.000
the evidence of impact, what actually changed for students.

00:45:23.000 --> 00:45:29.000
And lastly, last but not least, transfer tips. What you could possibly replicate, and what.

00:45:29.000 --> 00:45:42.000
You could adapt, or… And so on. So with that introduction and lens, I am delighted to introduce Ritima Shinde, Stuart Bray, and Scottman.

00:45:42.000 --> 00:45:48.000
Who will walk us through their contributions, and to kick us off.

00:45:48.000 --> 00:45:51.000
Can I please invite Rhythima? Thank you.

00:45:51.000 --> 00:46:08.000
Hi, thanks, Nikita. Um, I'm audible, right? Well, yeah. Um, yeah, so the resource that you see right now, first of all, thank you so much, um, for inviting me here today. Uh, it was a pleasure to work on this toolkit, and with such great.

00:46:08.000 --> 00:46:14.000
contributions already there. Um, I just first want to highlight that this contribution is.

00:46:14.000 --> 00:46:20.000
Uh, even if that's my name there. my name there, it is developed in collaboration with the.

00:46:20.000 --> 00:46:35.000
the Engineering Design Institute of London, where I used to work before, um, the Royal Academy of Engineering, the engineering program, and the University of Cambridge, so it's quite a collaborative effort, and you also see why, because it brings in different types of expertise, uh, in the.

00:46:35.000 --> 00:46:46.000
In the entire toolkit. So, there is a resource which we also call that is Embedded Systems Thinking in Engineering Education, uh, especially for climate.

00:46:46.000 --> 00:46:53.000
resilience case study. So, what this case study is trying to do is it's trying to help the engineering students to step.

00:46:53.000 --> 00:47:09.000
Confidently in the complex socio-technical. sphere of a case of, um, uh… Queensland floods, which have happened in Australia, and basically, it's using the case study as a narrative.

00:47:09.000 --> 00:47:14.000
anchor to explore the floods and the evolution of the.

00:47:14.000 --> 00:47:21.000
Reconstruction Authority, which came up, um, as a solution to the floods.

00:47:21.000 --> 00:47:27.000
Um, and it demonstrates how, like, engineering decisions evolve within.

00:47:27.000 --> 00:47:31.000
interconnected technical and social systems, and not just through engineering solution.

00:47:31.000 --> 00:47:45.000
in itself, the engineering solutions cannot exist in silos. They need to work with the technical and social system together. Um, I would just like to quickly talk about the case study itself before I go into the teaching activity.

00:47:45.000 --> 00:47:53.000
Uh, that, um, which is not specifically mentioned here, but I think the reason this case study was so interesting is because it was not just a dramatic event.

00:47:53.000 --> 00:48:09.000
It exposed the fractures along the infrastructure planning, the governance and community preparedness, and what we tried to bring in the case study was, while teaching, we're trying to showcase those gaps in the systems and engineering systems, and.

00:48:09.000 --> 00:48:14.000
That's why it became a very great teaching opportunity, where students could actually start seeing that.

00:48:14.000 --> 00:48:33.000
how, um, a problem which appears, like an engineering problem, is much more, uh… much more, uh, engraved in governance decisions and social systems, etc. Um… I think, um, this is, um, and… that's where this case study becomes a very good.

00:48:33.000 --> 00:48:46.000
opportunity to show the friction between how the technical systems do not always work with the existing social and institutional systems. So, coming to the learning objectives and what we, uh, try to achieve in this, and what this.

00:48:46.000 --> 00:48:57.000
This case study tried to teach was through, uh, introducing to them some frameworks and stakeholder mapping exercises where they could understand system.

00:48:57.000 --> 00:49:09.000
frameworks. Um, and that was a specific framework that we used was called Cynefin Framework, which tries to see the different types of problems and the different types of solutions, but it's mostly.

00:49:09.000 --> 00:49:26.000
a stakeholder mapping activity. And, um, and this was, uh… this was done via a lot of interactive online platform. So, um, in the case study itself, we also have the platform, which you can experiment with and play around with yourself, and…

00:49:26.000 --> 00:49:38.000
what it tries to does is it has some AI bots, it has also some role-playing challenges, it has, um, quite an interactive platform, and it was specifically developed for this case study.

00:49:38.000 --> 00:49:44.000
So that students could try to experience systems, uh.

00:49:44.000 --> 00:49:58.000
thinking and framework not as, um, assignment, but rather through more of a… Um, activity where they're engaging with more than one, um, member, and, um, students and their.

00:49:58.000 --> 00:50:17.000
The different types of stakeholders. Um… And so that's basically about how it was structured, and what we did is, it was done through a blended format, um, and that's something, if you can see in the downloads and the appendix, there is a facilitator's guide which tries to walk you through these.

00:50:17.000 --> 00:50:30.000
blended format, like, if you would like to. use even this case study, um… Uh, in that case, you can see that how you can use the online tool, but at the same time, you can work on the activities in the classroom.

00:50:30.000 --> 00:50:35.000
So, um, feel free to use these appendix with the timeline touchpoints. Did you see?

00:50:35.000 --> 00:50:47.000
how you can experiment. And I think the beauty of this toolkit is that you can adapt it to any case study if you want to work with more specific regional exercise for something related to.

00:50:47.000 --> 00:50:56.000
Something which has happened in this specific region on climate resilience, you can take that activity. We also adopted it to a fire breaking down and… a fire happening in a building, and how good.

00:50:56.000 --> 00:51:14.000
students try to work around the different problems around it, so that's also a possibility. Um, just to, uh… wrap up on the… what impact it had on the student learning. Um, yeah, so as you see on the screen, again, there are different materials which you can.

00:51:14.000 --> 00:51:19.000
go through that, the engineering from complex, what is the platform, and these are the different appendices.

00:51:19.000 --> 00:51:35.000
So what impact it had on student learning. Uh, I think… so what we also did was a pre- and post-module assessment, and there we could see some very clear output differences, like, for example, what they used to think about.

00:51:35.000 --> 00:51:41.000
a problem of disaster mitigation as an engineering problem. They could finally think about it from a perspective of a.

00:51:41.000 --> 00:51:52.000
social issue as well, or a stakeholder tension problem. So we introduce to them what is different systems thinking attributes, and they could clearly start identifying those.

00:51:52.000 --> 00:51:59.000
So that was clearly a very big impact, which we could see, especially when we saw that they could apply to further case studies.

00:51:59.000 --> 00:52:06.000
Um, so that is definitely very interesting. But what I would say, it is impactful for educators.

00:52:06.000 --> 00:52:13.000
to employ it in their own context is that, because this is a long case study which happened over modules.

00:52:13.000 --> 00:52:23.000
You could just take one of the activity and adopt it in a workshop style with the students, and try to see how it works.

00:52:23.000 --> 00:52:38.000
Lastly, I would like to just say the lesson that we learned, um… Um, first we need to understand, I think, that the system thinking is definitely very powerful, but it's very heavy cognitively, especially for very disciplined engineering students.

00:52:38.000 --> 00:52:54.000
So, it becomes difficult for them to follow that what we are trying to do, so it really needs to be based down. Um… And they do the… they do benefit from specific frameworks, so they do understand its specific framework languages than just some statements.

00:52:54.000 --> 00:53:04.000
So, using a framework definitely helped. Um, and finally, I would just say that I'm coming in a case study just makes it much more easy to understand.

00:53:04.000 --> 00:53:10.000
And especially, um, you can see the impact of how students are understanding well as well.

00:53:10.000 --> 00:53:16.000
Um, so I hope this case study helps, and please feel free to use it, and as others said, please give us feedback.

00:53:16.000 --> 00:53:19.000
Thank you.

00:53:19.000 --> 00:53:26.000
Thank you very much, Rhythima. Indeed, a very comprehensive case study, and thank you very much for your contribution.

00:53:26.000 --> 00:53:34.000
In the interest of time, I, um, suggest that in case people have questions, please put them on the Q&A.

00:53:34.000 --> 00:53:40.000
section, and we'll be happy to take this on, and Rhythima, if you are able to stay on, please do.

00:53:40.000 --> 00:53:45.000
If not, you know the author, please get in touch and provide them the feedback.

00:53:45.000 --> 00:53:51.000
So, thank you once again, Ritima. And from a comprehensive case study, we now move on to.

00:53:51.000 --> 00:53:58.000
Um, teaching activity. Um, and can I please invite Stuart Grey.

00:53:58.000 --> 00:54:03.000
who will walk us? through… That's…

00:54:03.000 --> 00:54:14.000
Yeah, thank you very much. Um, thank you, um, fantastic to be here. I've been a big fan of EPC toolkits. I'm a massive ethics toolkit fanboy, so it's really nice to be part of this one.

00:54:14.000 --> 00:54:22.000
So, we're going really specific now in what we've developed at Glasgow, and we've been battle-testing this for a couple of years now, so this is very much.

00:54:22.000 --> 00:54:35.000
practical… like, very practical to implement. And it's a teaching activity and assessment coupled at Glasgow, we're very much about, sort of, learning through assessment, so we think they should be very coupled.

00:54:35.000 --> 00:54:40.000
And, uh, what we've done is… We built an assessment.

00:54:40.000 --> 00:54:48.000
specifically for trying to assess the complex socio-technical problem-solving skills of the students. And we start from first principles.

00:54:48.000 --> 00:54:52.000
And what we came up to, to sort of jump to the end is.

00:54:52.000 --> 00:54:59.000
Um, we get students to design text-based games. Um, which are… and the games are designed to teach their peers.

00:54:59.000 --> 00:55:08.000
the topic. So we started this with ethics, but it's now gone to sort of broader systems, safety, other socio-technical, um, areas. So.

00:55:08.000 --> 00:55:12.000
The students are building these games, and as they build the games, they are testing them.

00:55:12.000 --> 00:55:17.000
They are going through lots of iteration. They are deciding if the game captures the nuance.

00:55:17.000 --> 00:55:23.000
of the socio-technical issue they're involving, um, and we found this works really well.

00:55:23.000 --> 00:55:34.000
We had a few criteria. Um, at the start that we wanted to make sure we hit, and one of the key ones was that it scales, because again, we've got some quite big engineering classes, you know, across the sector.

00:55:34.000 --> 00:55:43.000
And we wanted to make sure we weren't doing things that would be lovely if you could do that in a, you know, two or three students, but for a group of 200, 300, how can it map? So we tried to tackle that as well.

00:55:43.000 --> 00:55:49.000
And we started by thinking that, um, socio-technical problem solving.

00:55:49.000 --> 00:56:02.000
is a skill that can be practiced and needs to be practiced. It can't really be lectured about, and it's something where it's not a skill where you sort of go through a flow chart and there's very specific outputs. It becomes this tacit.

00:56:02.000 --> 00:56:14.000
dispositional part of what you're doing. So, we're trying to make these students learn through experience to implement some of these sort of socio-technical ideas, um.

00:56:14.000 --> 00:56:21.000
And not just the right answer, which obviously they're very trained to do, um, through all their other courses.

00:56:21.000 --> 00:56:31.000
So, we designed this feedback loop. We wanted to get some simulation in there, and the key blocker for us at the start was, how do you simulate some of these really complex.

00:56:31.000 --> 00:56:39.000
socio-technical problems. But then. We came to another issue where, how do we make this assessment AI-proof?

00:56:39.000 --> 00:56:49.000
Which is the desire, and we turned that around, and instead of making it AI-proof, we decided to make AI so central to it that it kind of negated the problem.

00:56:49.000 --> 00:56:52.000
And that also freed us up to solve all other problems, because.

00:56:52.000 --> 00:56:57.000
We get these students to make these games. And we get them to use an LLM to create the game.

00:56:57.000 --> 00:57:11.000
And the text-based games of those of a certain vintage, remember games like Zork or Choose Your Own Adventure, so it's sort of… you're in an empty house, you can see something out the window, move forward two blocks, what do you see, pick up things, all text-based, back and forth.

00:57:11.000 --> 00:57:17.000
Which is perfect for an LLM. So we get the students, fundamentally, to build a really big prompt that encapsulates the gameplay logic.

00:57:17.000 --> 00:57:26.000
They are trying to create, and also all the socio-technical, interesting stuff in there, all the issues they see. In ethics, they would do their first pass.

00:57:26.000 --> 00:57:32.000
And then they would pay the game and realise it was only giving good options, right? Because it's an LLM, it's a people pleaser.

00:57:32.000 --> 00:57:37.000
So then they had to go in and update the prompt, and they loop around about this again and again and again.

00:57:37.000 --> 00:57:53.000
So, as I mentioned, it started off with my engineering ethics teaching a couple of years ago, but now I've expanded around beyond Glasgow. We've got, um, colleagues in University of Toronto and John Hopkins using it in sort of safety and chemical engineering and process engineering.

00:57:53.000 --> 00:57:59.000
Again, to explore really nuanced problems in this nice and engaging way.

00:57:59.000 --> 00:58:07.000
Um, so how it works is students pick some case study, this could be very specific to, sort of, the chemical engineering or more general in terms of the ethics.

00:58:07.000 --> 00:58:12.000
And then they have to implement that case study, that idea, that dilemma, whatever it might be, that system.

00:58:12.000 --> 00:58:25.000
in the game, and they spend a number of weeks doing this. We have students doing it individually, and also in groups. It's really interactive, and the games are actually quite fun, and I might actually put a link to one of the student games in the chat afterwards, so you can have a play of these games.

00:58:25.000 --> 00:58:42.000
But it means that refining this stuff all the time, they are encouraged to playtest and peer review each other's work. They encourage show their families and get them involved. We've had really good feedback around it. It helps explain to, you know, other stakeholders, um.

00:58:42.000 --> 00:58:46.000
what systems engineering is, and what engineering ethics is, for instance.

00:58:46.000 --> 00:58:54.000
And it's all very good, and it comes down to the submission of the assessment is a Word document with the initial prompt in it.

00:58:54.000 --> 00:59:00.000
And then, um, all their changes in track changes, and then the final prompt, and you can mark it by looking at, okay.

00:59:00.000 --> 00:59:05.000
Um, what have they changed? Why have they changed it? What's the justification?

00:59:05.000 --> 00:59:12.000
Um, and you can plug the final prompt into any LLM, and, you know, play the game yourself. I've played more of these games than is imaginable.

00:59:12.000 --> 00:59:22.000
Um, it also works across. LLM platforms, so it works fine with, um… sort of, uh, institutional co-pilot licenses, or any free versions.

00:59:22.000 --> 00:59:29.000
of different tools. We've got some students. obviously go off the deep end to compare multiple different models to see which one is making different decisions.

00:59:29.000 --> 00:59:41.000
Um, so it's overall been really a positive experience of an engaging way to get these students, um, engaging with a complex problem, demonstrating their knowledge, getting practice, and be able to demonstrate.

00:59:41.000 --> 00:59:46.000
that practice in an easily marked way, and we think we've been quite successful at that.

00:59:46.000 --> 01:00:00.000
Um, in terms of the student, um… reviews on it, so we… Did some surveys before and after over the last couple of years, and it's been published at the IEE EduCon last year.

01:00:00.000 --> 01:00:29.000
the students, they got a lot of gain when we look at the ethics one in particular in that work, and they, um… ethics skills, we're not looking to be more ethical, we're looking to have more confidence in their ethical thinking, and we saw that across the board. What we also saw was a really big, sort of, um, dual-skill dividend. So, their confidence in using AI tools also increased in terms of they understand the limitations of these tools and what they're good for, what they're not, by their own experience. They could be lectured.

01:00:29.000 --> 01:00:42.000
So the cows come home about what the problems are with these tools, but when they actually experience it and it's not doing what they're asking, and they have to solve the problem, they get a really different view on it. Um, so that was really heartening to see, for obvious reasons.

01:00:42.000 --> 01:00:43.000
Stuart, I'm… Stuart, I'm gonna give you one more minute.

01:00:43.000 --> 01:00:52.000
Um, we also… Yeah. No problem, just wrapping up. Um, and they also got real, uh, emotional engagement with it, which was great.

01:00:52.000 --> 01:01:02.000
Um, and overall, included in the, um, what I'd like to take away from this is all the resources are there on the toolkit. I'd love to collaborate with anyone looking to do it. It's a very simple to deploy.

01:01:02.000 --> 01:01:13.000
Um, assessment… And I think it is very flexible, as has been shown by the different areas it's been developed to, and I think it can really be across the disciplines as a nice little assessment.

01:01:13.000 --> 01:01:17.000
within our systems teaching. Thank you.

01:01:17.000 --> 01:01:28.000
Thank you very much, Stuart. Being part of our toolkit family for a long time now. It's wonderful to see such an engaged and enthusiastic.

01:01:28.000 --> 01:01:34.000
a walkthrough of your teaching activity, and it's also wonderful to see how it's going global.

01:01:34.000 --> 01:01:39.000
So, well done with it, and hopefully more people, educators across UK.

01:01:39.000 --> 01:01:50.000
will respond to your presentation today. And, uh, without further ado, and apologies, you know, for not being able to open this up to questions immediately.

01:01:50.000 --> 01:01:55.000
just in the interest of time, can we now move on from a case study to a.

01:01:55.000 --> 01:02:00.000
focused on a specific teaching activity, and now we open up a bit more.

01:02:00.000 --> 01:02:10.000
Um, and within the same thing. And, uh, can I please invite Dr. Scott Strachan from University of Strathclyde.

01:02:10.000 --> 01:02:21.000
to walk us through. this particular, um, activity on climate science, and uh… And more in a workshop format.

01:02:21.000 --> 01:02:33.000
Can you hear me okay? Yeah, good. Um, okay, so, hello everyone, and again, thanks for the opportunity to share this contribution with you all.

01:02:33.000 --> 01:02:37.000
What I'd like to do is walk you through a resource we've developed here at Strathclyde.

01:02:37.000 --> 01:02:46.000
electrical engineering department. explain how we've used it in practice, reflecting the impact it's had on student learning.

01:02:46.000 --> 01:02:55.000
then offer some advice and lessons learned for colleagues who might want to take this, perhaps adapt it in their own context.

01:02:55.000 --> 01:03:02.000
So, the resource is a pair of complementary. off-the-shelf tools that we've taken. Climate Fresk.

01:03:02.000 --> 01:03:09.000
and inroads, actually developed by third parties. The first, a French NGO called Climate Fresk.

01:03:09.000 --> 01:03:14.000
And the other by a think tank called Climate Interactive.

01:03:14.000 --> 01:03:18.000
Which spun out of MIT Systems Dynamics group that was.

01:03:18.000 --> 01:03:23.000
as led by the likes of John Sturman, and before him it was Donella Meadows, so many of you might.

01:03:23.000 --> 01:03:28.000
recognise her name widely regarded as, uh, the mother of systems thinking.

01:03:28.000 --> 01:03:34.000
Together, I've used them as a toolkit for introducing students to the science of climate change.

01:03:34.000 --> 01:03:39.000
on this complexity, uh, and that of the policy solutions around it.

01:03:39.000 --> 01:03:46.000
And why systems thinking is so critical to finding the right suite of solutions?

01:03:46.000 --> 01:03:52.000
Uh, and I wanted to show here. that there are very well-designed tools we can take off the shelf.

01:03:52.000 --> 01:03:56.000
and use, not that for our own needs as educators.

01:03:56.000 --> 01:04:02.000
The Climate Fresk workshop is very much about understanding or helping the students understand the problem.

01:04:02.000 --> 01:04:12.000
of climate change is gamified, facilitator-led. Um, where students build a causal loop diagram, essentially. This is their fresk.

01:04:12.000 --> 01:04:19.000
of the climate system. Using cards, 42 cards, based on the IPCC reports.

01:04:19.000 --> 01:04:27.000
Uh, it helps them see the interconnections. The feed pipe loops and the tipping points that drive climate change.

01:04:27.000 --> 01:04:33.000
Then we move to En-ROADS, which is then about exploring the solutions.

01:04:33.000 --> 01:04:41.000
Here, students can work in groups, and even. Uh, though they don't need to role-play as policymakers.

01:04:41.000 --> 01:04:48.000
testing different levers. uh, like, carbon taxes, renewable energy investment, or land use changes.

01:04:48.000 --> 01:04:56.000
Using an interactive simulator developed by MIT. And Climate Interactive, this En-ROADS simulator.

01:04:56.000 --> 01:05:00.000
that you can find online quite, quite easily, and it's free.

01:05:00.000 --> 01:05:06.000
Um, the key message is that there's no single silver dot. Instead, we need the.

01:05:06.000 --> 01:05:12.000
coordinated silver buckshot approach, combining multiple actions. to get close to net zero.

01:05:12.000 --> 01:05:18.000
So the resource is designed to deepen scientific understanding of climate change, climate science.

01:05:18.000 --> 01:05:24.000
Uh, but at an introductory level, including raising awareness of things like tipping points.

01:05:24.000 --> 01:05:27.000
and broaden the awareness of social and economic dimensions and highlight.

01:05:27.000 --> 01:05:36.000
the policy levers that drive systems change here. A practice, I've embedded these workshops into my renewable energy technologies module.

01:05:36.000 --> 01:05:42.000
Um, but they can also stand alone for outreach or interdisciplinary teaching.

01:05:42.000 --> 01:05:50.000
I usually run climate risk first. giving students the chance to grapple with the science and see systems thinking in action.

01:05:50.000 --> 01:05:54.000
As they compile their causal loop diagram with their Fresk.

01:05:54.000 --> 01:06:02.000
And here, the system is primarily the climate system, but also interconnecting with environmental and social systems.

01:06:02.000 --> 01:06:07.000
Then, after a short gap for reflection, I run the En-ROADS.

01:06:07.000 --> 01:06:14.000
uh, workshop. Uh, that sequencing is deliberate. It moves students from the problem space.

01:06:14.000 --> 01:06:19.000
enter the solution space. bringing in policy into the discussion.

01:06:19.000 --> 01:06:27.000
Um, facilitation is key. Each group and Climate Fresk has a trained facilitator guiding discussion.

01:06:27.000 --> 01:06:32.000
oil and inwards, we use polling software and group tasks to make it interactive.

01:06:32.000 --> 01:06:38.000
We've also trained postgraduate students themselves as facilitators for Climate Fresk.

01:06:38.000 --> 01:06:42.000
Which not only builds capacity, but creates that multiplier effect where.

01:06:42.000 --> 01:06:47.000
student support future workshops and spread the learning further.

01:06:47.000 --> 01:06:54.000
Um, the impact has been really striking. Students consistently tell us that these workshops change how they think about climate change.

01:06:54.000 --> 01:07:03.000
First, they develop genuine systems thinking. See how industry, transport, agriculture, and biodiversity are all interconnected.

01:07:03.000 --> 01:07:07.000
An oil implant, and I'll claim it. Understanding how.

01:07:07.000 --> 01:07:16.000
Um, the impact on the climate. Secondly. Begin anticipatory and strategic thinking skills, because they're asked to weigh.

01:07:16.000 --> 01:07:26.000
trade-offs and unintended consequences of different policies. to achieve a below 1.5 or below 2 degrees C future.

01:07:26.000 --> 01:07:32.000
Uh, the aim here is that the students become more confident in using sustainability language.

01:07:32.000 --> 01:07:38.000
more able to articulate competencies and recognise competencies like collaboration.

01:07:38.000 --> 01:07:49.000
values-led normative competency, anticipatory competency, critical thinking. and makes competencies like systems thinkings more tangible to them, and therefore more valued by them.

01:07:49.000 --> 01:07:57.000
Um, as well as making the students more motivated to connect with the technical content that's delivered in the module, um, after this.

01:07:57.000 --> 01:08:00.000
I'm more aware of the critical role that technology.

01:08:00.000 --> 01:08:04.000
an energy transition we will have, and give them more of a.

01:08:04.000 --> 01:08:10.000
sense of the critical role that they will play as engineers in this, as technologists, and have a.

01:08:10.000 --> 01:08:18.000
positive role, both, you know, socially, environmentally, and. with economic impact as well as an engineer.

01:08:18.000 --> 01:08:23.000
Um, perhaps most importantly, they leave with a sense of agency.

01:08:23.000 --> 01:08:28.000
to realize that, well, the science is complex. They can't understand it, they can engage with it.

01:08:28.000 --> 01:08:39.000
And they can understand, kind of, policy levers. that while they might be imperfect, are going to be important tools that they can influence if they understand them better.

01:08:39.000 --> 01:08:44.000
Um, our hope is that educators will see this as a flexible toolkit.

01:08:44.000 --> 01:08:48.000
It doesn't require prior knowledge from students, so it works at beginner level.

01:08:48.000 --> 01:08:53.000
It can be embedded into engineering curricula, but also works across disciplines.

01:08:53.000 --> 01:09:01.000
Policy, economics, social sciences. Um, it's scalable. You can run it with small group or a large cohort.

01:09:01.000 --> 01:09:05.000
Uh, depending the number of facilitators and resources you have available.

01:09:05.000 --> 01:09:11.000
And it's adaptable. You can use Climate Fresk or En-ROADS separately, or combine them as we've done.

01:09:11.000 --> 01:09:16.000
Um, we'd love to see colleagues use it not just to teach climate science, but to embed.

01:09:16.000 --> 01:09:24.000
competencies like systems thinking, collaboration. critical thinking, uh, that are central to accreditation.

01:09:24.000 --> 01:09:30.000
Uh, they're central to AHEP, and also embedding things like education for sustainable development.

01:09:30.000 --> 01:09:37.000
And our curriculum, um… I could finish with just a few lessons learned, um… Facilitation matters.

01:09:37.000 --> 01:09:42.000
One minute, Scott. Thank you.

01:09:42.000 --> 01:09:46.000
Uh, you need to invest in training facilitators, whether staff or students.

01:09:46.000 --> 01:09:52.000
Um, don't run them back-to-back, leave a gap in between, that could even be a day or a week.

01:09:52.000 --> 01:09:59.000
Um, for reflection, to avoid overloading the students. Um, make the policy trade-offs explicit.

01:09:59.000 --> 01:10:07.000
Students are often surprised when their chosen leavers. Or change don't have the impact they expect, and that's a really great learning moment.

01:10:07.000 --> 01:10:11.000
And these are the moments that occur frequently, and this workshop.

01:10:11.000 --> 01:10:21.000
And finally, keep it flexible, um… Uh, and, you know, and I hope that if you use it, you are open-minded enough to think about how it can.

01:10:21.000 --> 01:10:25.000
translate into your learning environment. Um, it's not restrictive.

01:10:25.000 --> 01:10:30.000
It's very flexible, very open, uh, and I hope that you find it useful.

01:10:30.000 --> 01:10:32.000
Thank you.

01:10:32.000 --> 01:10:40.000
Thanks very much, Scott. Uh, we are going to go to, um, your questions now, but before we do.

01:10:40.000 --> 01:10:49.000
Um, I do have to apologise also. I don't know what happened with my… I mis-clicked on my presenter options earlier, so apologies. And I realised I did.

01:10:49.000 --> 01:11:00.000
forget to highlight how you can search. Within the toolkit, and I wanted to do that just very, very quickly. At the top, uh, you can, um, expand the search.

01:11:00.000 --> 01:11:06.000
tab, and you could search, for example, by toolkit, uh, you could see what else is in, for example.

01:11:06.000 --> 01:11:17.000
the sustainability toolkit, ethics toolkit or more. Um, but if you are just searching the complex systems toolkit, you could search, perhaps you teach materials engineering.

01:11:17.000 --> 01:11:26.000
Uh, you can search and find results. You can also filter those results, so if I only want teaching resources applicable.

01:11:26.000 --> 01:11:32.000
to materials engineering, uh, you will find, um, resources there.

01:11:32.000 --> 01:11:38.000
So, I'll stop sharing now, and we'll go to some questions.

01:11:38.000 --> 01:11:52.000
Um, also, I will say that we are still embarking on a project of tagging with keywords all of the resources, so once that is done, um, the search will be even more robust and powerful.

01:11:52.000 --> 01:11:58.000
Alright, we have some questions that have come through, um, and I'd like to invite Andrew.

01:11:58.000 --> 01:12:04.000
Uh, to give us your question, first of all.

01:12:04.000 --> 01:12:20.000
Okay, thanks very much. So, I've been… tuned into the, um, engineering hand tools current revision that they're in the process of revising, um, the UK SPEC and the associated suite of standards for, um.

01:12:20.000 --> 01:12:28.000
Education and professional qualifications. And it appears they are moving quite strongly towards making.

01:12:28.000 --> 01:12:33.000
systems and systems thinking, a central part of the updated.

01:12:33.000 --> 01:12:42.000
spec in 2027. Um… My question's simply around how the toolkit is going to evolve to reflect that.

01:12:42.000 --> 01:12:48.000
much more central to treatment of systems.

01:12:48.000 --> 01:12:55.000
Yeah, so, um, I'm just going to paste your question also in the chat, um, because there's a bit of, um.

01:12:55.000 --> 01:12:59.000
sort of background, um, noise… Johnny's done that, thank you, Johnny.

01:12:59.000 --> 01:13:14.000
Um, so the question being, um, how the toolkit might evolve, um, to reflect revisions. And I think, um, you know, I don't want to speak on behalf of the working group, so anyone's willing to jump in and help answer this, but.

01:13:14.000 --> 01:13:22.000
Um, I think that the toolkit is sort of laying the groundwork to be able to be quite adaptable, um, to.

01:13:22.000 --> 01:13:29.000
to any, um, you know, review or revision that encompasses much more, um, systems as a core theme.

01:13:29.000 --> 01:13:37.000
Um, so… I… I would say that we've laid the groundwork for that. I don't know if anybody else.

01:13:37.000 --> 01:13:47.000
wants to comment specifically. Um, on this, or if anyone, indeed here, uh, from Engineering Council would like to. Oh, Catherine, there you are.

01:13:47.000 --> 01:13:49.000
Would you like to add?

01:13:49.000 --> 01:13:58.000
Um, well, I'm not actually in the team that's managing the stands with you, so it actually sounds like the person asking the question knows more than I do, to be honest.

01:13:58.000 --> 01:14:09.000
I only know a tiny bit. I don't want to kind of… suggest I'm more knowledgeable than I am, but um, yeah, I went on to, um, the sixth of the workshop sessions on.

01:14:09.000 --> 01:14:16.000
Friday last week, which was all about system thinking and critical thinking, and the toolkit as it currently stands.

01:14:16.000 --> 01:14:24.000
Um… addresses brilliantly the issues that were surfaced in that workshop. I understand that.

01:14:24.000 --> 01:14:28.000
Throughout the other five workshops, the preceding five, um, there was also a lot of.

01:14:28.000 --> 01:14:35.000
Focus on systems, and so it's… it's moving. very much to the center.

01:14:35.000 --> 01:14:39.000
In the, uh… The coming years.

01:14:39.000 --> 01:14:43.000
Workstream to update. UK-SPEC.

01:14:43.000 --> 01:14:45.000
by the sounds of it.

01:14:45.000 --> 01:14:53.000
Well, um, thank you, Catherine, for jumping in, and Andrew for your comments, and of course, as we've been saying.

01:14:53.000 --> 01:15:05.000
you know, the toolkit is designed to be, um, responsive and adaptable, so we'll hope to always, um, to always keep it that way, um, in response to any revisions that, that come along.

01:15:05.000 --> 01:15:13.000
Um, could we move now to a question that Fiona asked in the chat, but I believe Johnny is going to ask that on Fiona's behalf.

01:15:13.000 --> 01:15:19.000
Yeah, this is Fiona Gleed's question, but she is in a cafe, so she asked me to ask it instead.

01:15:19.000 --> 01:15:24.000
The core competencies are identified as applicable across disciplines.

01:15:24.000 --> 01:15:31.000
Is this across engineering disciplines, across STEM disciplines, or across a broader HE portfolio?

01:15:31.000 --> 01:15:36.000
Um, that was, I think, mainly for Natalie, who has answered it in the Q&A.

01:15:36.000 --> 01:15:40.000
But, um, for everyone's sake, it would be great to hear the answer in person.

01:15:40.000 --> 01:15:44.000
Yeah, Nat, do you mind coming on and repeating that for us? Thank you.

01:15:44.000 --> 01:15:54.000
Yeah, sure, I think it was a useful question for me to think about, because I think I… said disciplines, meaning engineering disciplines, because of the context we're in.

01:15:54.000 --> 01:16:01.000
But I definitely teach in an interdisciplinary space, and so I was looking back through the competencies, and I don't really see any reason that.

01:16:01.000 --> 01:16:28.000
They wouldn't apply across all of. university sort of subject areas, um, because… and I guess we spoke about this a lot when we were making it, was like, well, all of these systems are gonna require input from different disciplines, and so, you know, one of the key competencies we were talking about was that ability to communicate across disciplines and understand different perspectives and different types of data and.

01:16:28.000 --> 01:16:43.000
And, you know, critically analyze different types of knowledge. Um, I guess the key difference I would see in using the resource is that we wrote about the competencies from an engineering perspective, and the example I wrote in the.

01:16:43.000 --> 01:16:50.000
in the chat was sort of about, like, how you use models. Like, we definitely took an engineering perspective to how an engineer might use a model or a simulation.

01:16:50.000 --> 01:16:59.000
Whereas, uh, someone in a different discipline might use a model in a different way, like a theoretical framework or a mental model, or something like that.

01:16:59.000 --> 01:17:04.000
So yeah, I didn't, I don't see why the competencies aren't, aren't.

01:17:04.000 --> 01:17:06.000
Just for everyone.

01:17:06.000 --> 01:17:16.000
That's great. Thank you, Nat. And I'm sure we'd love to hear about, um, anyone who sort of addresses those, uh, in, in beyond engineering kinds of contexts.

01:17:16.000 --> 01:17:24.000
Finally, we have a question from Alain. Uh, I believe?

01:17:24.000 --> 01:17:31.000
If you'd like to unmute Alain and ask your question.

01:17:31.000 --> 01:17:32.000
We can. Thank you.

01:17:32.000 --> 01:17:39.000
Hello, can you hear me? Thank you for the… for the… for the exposition. I guess, have one question.

01:17:39.000 --> 01:17:46.000
Uh, do you provide, uh, courses? Uh, especially in quantitative models.

01:17:46.000 --> 01:17:50.000
That we can sign up to.

01:17:50.000 --> 01:17:56.000
Sorry, could you… the sound quality was a little poor. You were saying, do we provide… what was the…

01:17:56.000 --> 01:18:04.000
Uh, courses, or classes, or some teaching for. people that want to model these type of systems.

01:18:04.000 --> 01:18:11.000
Okay, so that's a really great question, and I think your question came in as Stuart was talking, so he.

01:18:11.000 --> 01:18:16.000
he or others might want to jump in on this, but what I will say is that many of the resources.

01:18:16.000 --> 01:18:31.000
Um, in those… in that header material that outlines teaching and learning resources will list, um, the software or, um, the background, um, knowledge that you might want to brush up on, or.

01:18:31.000 --> 01:18:43.000
sometimes it's a video to watch, or Scott has some resources, too, of background material or software that you can use and trial.

01:18:43.000 --> 01:18:49.000
For from, um, with all of our best efforts, we tried to use things that were open source.

01:18:49.000 --> 01:18:58.000
Um, so that there isn't a barrier to people, um, having access to these resources. But I didn't know… does anybody else want to comment on.

01:18:58.000 --> 01:19:03.000
on software or resources available to people.

01:19:03.000 --> 01:19:09.000
Yeah, for mine, we designed it very much because you've got to use an LLM to do it.

01:19:09.000 --> 01:19:18.000
But if any LLM would work, any freely available one, we try to make it as open as possible, does not have to be one type, um, and actually there's a lot of fun.

01:19:18.000 --> 01:19:24.000
playing off those different models against each other, and actually the cheaper the model, actually the more fun and.

01:19:24.000 --> 01:19:29.000
Fun ways it breaks, so it's actually more of a learning experience sometimes with the, uh, institutional ones.

01:19:29.000 --> 01:19:37.000
Thank you. Well, thanks everyone for your questions. Um, I know that there may be more, um.

01:19:37.000 --> 01:19:52.000
And, you know, Wendy's dropped some links into the chat, um, about… Uh, about ways that you can continue to ask us those questions. But we'd like now to ask you some questions, just some brief polling questions.

01:19:52.000 --> 01:20:01.000
to get your, um, a little bit of information about you, what brought you here, um, and so Wendy is going to launch.

01:20:01.000 --> 01:20:08.000
a couple of poll questions. Um, hopefully you are able to.

01:20:08.000 --> 01:20:14.000
see that… Does… do people have.

01:20:14.000 --> 01:20:28.000
I can't see that people are responding. Do people… do people… oh yes, okay, great. People are beginning to respond, that's wonderful.

01:20:28.000 --> 01:20:45.000
So, thank you to all of you who have made it here to the… to the very end. Uh, we will… And, as I said, with some of these poll questions, um, and then we will have some final words, um, that will.

01:20:45.000 --> 01:20:49.000
Um, sort of outline our next steps and how you can.

01:20:49.000 --> 01:21:03.000
get involved with those.

01:21:03.000 --> 01:21:12.000
Okay, I don't know if it's possible, Wendy, to… sort of activate all of the questions, or do we have to stop each one?

01:21:12.000 --> 01:21:20.000
Before moving on to the next.

01:21:20.000 --> 01:21:36.000
We may have to stop each one before moving on to the next, so… Um… in the… interest of time… Uh, yep.

01:21:36.000 --> 01:21:48.000
People are answering, and, um, can we move to the next question, Wendy? Is that possible?

01:21:48.000 --> 01:21:51.000
It looks like everyone has access to all of the questions.

01:21:51.000 --> 01:21:52.000
Okay, fine, fine. That's great.

01:21:52.000 --> 01:21:57.000
So, if anyone… if anyone knows differently and hasn't got access, let me know, and I will.

01:21:57.000 --> 01:21:58.000
See what I can do.

01:21:58.000 --> 01:22:05.000
that's fine, I can only see the first question for some reason, so… So that is what is making me, um, confused. Apologies.

01:22:05.000 --> 01:22:12.000
Okay. Well, while people are answering polls, should we, um, go ahead with, um, some concluding.

01:22:12.000 --> 01:22:25.000
comments. Um… I think that will be turning back over to… to Johnny.

01:22:25.000 --> 01:22:38.000
Hello, sorry, my, um… my connection just crashed, so… At just the wrong moment, but uh… but I am now back on. Um, so… Uh, to wrap up.

01:22:38.000 --> 01:22:44.000
Um, firstly, I wanted to answer Natalie's question in the chat just now.

01:22:44.000 --> 01:22:55.000
Um, to ask whether or not we could offer vocational or train-the-trainer workshops for educators to support the adoption and implementation of these approaches.

01:22:55.000 --> 01:23:00.000
Yes, absolutely. I would very much like to be doing that for all our toolkits.

01:23:00.000 --> 01:23:05.000
Um, to that end. Uh, we can't necessarily.

01:23:05.000 --> 01:23:11.000
offer this, um, as a free service, although we would obviously always try to do so.

01:23:11.000 --> 01:23:20.000
Um, if anybody is a contributor. Um, of any of the content, and would be willing to run a program.

01:23:20.000 --> 01:23:26.000
please let Wendy know that you would be willing to run something like that, a train-the-trainer.

01:23:26.000 --> 01:23:30.000
Um, as a webinar. And we can fix that up.

01:23:30.000 --> 01:23:36.000
Similarly, if there's any resources in particular that you would like somebody to train you on.

01:23:36.000 --> 01:23:46.000
Then drop Wendy or me a line, and we'll get in touch with the person who created those and see if they would like to run a Train the Trainer session.

01:23:46.000 --> 01:23:51.000
Um, if this starts to be enough demand for these things, then we'll offer them in.

01:23:51.000 --> 01:23:59.000
Um, sessions where we train on, say, 3, um… resources at the same time.

01:23:59.000 --> 01:24:09.000
And do them across different themes. So, do please get in touch, because this is definitely the way we want the toolkits to go, to become.

01:24:09.000 --> 01:24:16.000
toolkits online, but also CPD that's either delivered. Online or in person, as necessary.

01:24:16.000 --> 01:24:21.000
So, um, yeah, we will respond to your demand, is the short answer to that.

01:24:21.000 --> 01:24:28.000
Um, so, it only really remains for me now to say thank you again.

01:24:28.000 --> 01:24:32.000
to thank everyone who has spoken today, Paul and Nikita and Pete.

01:24:32.000 --> 01:24:38.000
Sarah, Nat, and Mariam. Um, for Rhytima, Stuart, and Scott.

01:24:38.000 --> 01:24:46.000
And to all of you who have shared your questions and contributions. Thank you also again to everybody who made the toolkit.

01:24:46.000 --> 01:24:50.000
possible, and thank you to Paul and Quanser for your support.

01:24:50.000 --> 01:24:57.000
Lastly, thank you to all of you for attending. The recording for this webinar.

01:24:57.000 --> 01:25:02.000
Which should include the captions will be posted on the webinar in the next few days.

01:25:02.000 --> 01:25:09.000
And a link will be sent out. to you by email. We've also had a request to include the links.

01:25:09.000 --> 01:25:15.000
from the chat, which we will, um, also try to do. If you've enjoyed this.

01:25:15.000 --> 01:25:19.000
Um, we will have other events about the Complex Systems Toolkit.

01:25:19.000 --> 01:25:26.000
in the coming month. And, um, Mayor also recommend you to some of our other upcoming events.

01:25:26.000 --> 01:25:33.000
For example, tomorrow we have a data dive as we launch our exclusive enrolment survey.

01:25:33.000 --> 01:25:42.000
Um, you will… Um, which you can sign up to attend if you're an EPC member.

01:25:42.000 --> 01:25:46.000
Um, that is, uh, just go to the events page.

01:25:46.000 --> 01:25:59.000
on the website, you will also want to save the date for next year's annual Congress, which is our big event of the year. We can announce the dates already. That will be at Strathclyde University in Glasgow.

01:25:59.000 --> 01:26:04.000
from June the 17th to the 19th, and, um, planning.

01:26:04.000 --> 01:26:09.000
is progressing fast, and I'm very excited about what we've got in store.

01:26:09.000 --> 01:26:19.000
the theme is revolution or evolution. Um, details of all those events and more on the EPC events page on the website.

01:26:19.000 --> 01:26:24.000
Also, watch for bulletins in your inbox from the PC.

01:26:24.000 --> 01:26:30.000
But for now, thank you, goodbye. If you don't… if I don't speak to you before then.

01:26:30.000 --> 01:27:00.000
have a very Merry Christmas, season's greetings, and a Happy New Year. Thank you, everybody.

