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Use of Generative AI in Assessment 



(Lecturer to indicate Yes or No against each element)

	RESEARCH 
	For this assessment, you can use Generative AI to support you in research, including searching for bibliography, using tools to summarise, compare and interrogate materials. 
	Yes  ☒
 
No   ☐

	STRUCTURE 
	For this assessment, you can use Generative AI to support you in structuring your submission, including creating a draft argument structure, identifying parts and headings, etc. 
	Yes  ☒
 
No   ☐

	PROOFREADING 
	For this assessment, you can use Generative AI to check your own text/creation for grammatical and syntactical mistakes, including rephrasing of your own work within specific standards. 
	Yes  ☒
 
No   ☐

	WRITING 
	For this assessment, you can use Generative AI to create text for submission. 
	Yes  ☐
 
No   ☒

	CREATIVE 
	For this assessment, you can use Generative AI to create creative materials, such as images. 
	Yes  ☐
 
No   ☒

	PROGRAMING 
	For this assessment, you can use Generative AI to create and check code. 
	Yes  ☐
 
No   ☒

	NONE 
	For this assessment, you are not allowed to use any type of Generative AI support. This includes research support, structure support, writing/proofreading support and creative support. 
	Yes  ☐
 
No   ☒


 

AI Acknowledgement  
I confirm that I have not used any AI tools in the research and creation of this assignment. 
I confirm that I have not presented any AI generated materials as my own work. 
I confirm that I have copies of my drafts, notes, and other resources I used, which I may be asked to provide in evidence.


Ancient Engineering: a curriculum design 

Curriculum Overview
The curriculum is called Ancient Engineering  and it uses the context of structures, machines and technology of the ancient world as a basis for level three engineering students to creatively apply the theoretical knowledge they have gained from prior study. It  looks to build critical thinking, teamwork and initiative through taking a more constructivist approach than is standard in vocational study, with an emphasis on group working and self study.  It has a taught component but also a heavy emphasis on project work and autonomous learning. 
 It is a short module intended as an optional unit to students aged 16 and over, but predominately young adults, studying towards a level three diploma in engineering.  As there is a prior learning requirement that the student has achieved the benchmarks set in level three Further Mathematics and Engineering Principles modules or equivalent it is intended to form part of the second year syllabus. 
[bookmark: _GoBack] There are  thirty guided learning hours (GLH) allocated,  and a total qualification time (TQT) of 45 hours. The GLH are t evenly divided and  delivered consecutively over a ten week period. Each week has one two hour and one hour long session. They equate roughly to a 2 hour lecture and a 1 hour seminar with ongoing group and project work.   It is set in a standard classroom in either a further education college or sixth form in a school with the stipulation that there must be generous access to a PC room or that resources such as laptops and wireless internet be available. 

















Rationale
Why should this course exist? One of the defining changes in education since the turn of the century has been the increase in the participation age in education from sixteen to eighteen . This has been made a legal requirement in England with the introduction of the Duty to Participate in education or training act (uk.gov, 2013). While not yet statutory, it is on Wales’ policy horizon (Maguire, S, 2021) and reflects a reality that in 2023, 73.2% of Welsh sixteen to eighteen year olds were in education or training.  This has presented challenges, as outlined in The future of tertiary education in Wales: Five challenges and call for submission (Wales.gov, 2026). The simultaneous reduction in sixth form education and growth in further education (FE) colleges is noted, as well as the comparatively low, and declining, rates of progression into higher education (HE).  Socio economic background, gender and disability are all identified as obstacles to “access, attainment and progression rates”.  Ongoing demographic changes are presented as predictors of a move to a lifelong learning model, while the paucity of provision of Welsh medium education in the further education sector is named as a key challenge. Through addressing these challenges, the aim is to create an “enhanced and accessible post sixteen offer”.
In the wake of Tony Blair’s 1999 target for fifty percent of young people to progress into HE (parliament.uk) there was sustained effort to widen access routes.  Existing vocational qualifications such as BTEC were repurposed to provide an alternative route into HE for those not taking A levels.  Davey and Fuller (2013) reference the concept of hybrid qualifications, developed in Germany, Austria and Denmark through EU funded research as a means of facilitating progression to either HE or the vocational route. They identify BTEC and other level three diplomas as in theory performing an equivalent role within in the British education system. In practice it is found, through qualitative market research, that successful progression into HE feels difficult and contrary to expectations. This is further evidenced by the attainment gap in HE between students arriving by the A level route and those having taken hybrid diplomas, a gap which mirrors the difference in socio economic background between the two cohorts ( Peake, 2018). He casts doubt on the effectiveness of qualifications still styled as vocational in preparing students for academic study, specifically in the skills needed to take on written and examination assessments.  Atkinson (2024) identifies the structural parameters of BTEC qualifications as a factor in what is described as “a deficit in HE decision making support” within FE colleges, and there is evidence that a general lack of knowledge and experience among FE engineering lecturers ( Braun, M 2019) acts as a drag on preparation for HE style assessment. While inadequacies in level three  qualifications  as an enabler of HE progression are well established, there is  a quieter, maybe more fundamental criticism of the UK approach to vocational education. Whereas Germany seeks to synthesize theoretical knowledge with practical skills and social identity and provide educational value through its vocational stream,  in the UK  learning outcomes  relate only to skills needed for a specific task or role, making it guilty of “ behaviourist reductionism” (Hyland, Winch, 2007)
In conclusion, when surveying the gap in the market,  there are specific problems in Wales with attainment , access and a growing gap in progression  to HE in comparison with England. The current suite of hybrid qualifications, while enabling a level of access to HE, seem inadequate to the task. This is partly due to the structure of the qualifications but also a general environment and set of expectations that count against progression. There are further issues with Welsh language provision in the vocational sector and an anticipated shift to a lifelong learning model where the ability to ‘learn, unlearn and relearn’ ( Toffler, A. 1974) becomes paramount.  A curriculum designed for the post 16 sector should attempt to enable progression into HE  while offering true educational value to those progressing along a vocational route, and being mindful that the skillset built  is less for a ‘job for life’ and more for careers in which lifelong learning is an ever present feature. Being conceived in Wales for delivery in the Welsh post compulsory sector there is a need to both offer resources and accept assessed work through the medium of Welsh.
The current structure of  level three diplomas is modular, comprising a mixture of compulsory and optional units with diplomas being awarded through successful completion of five,seven or nine, (one, two or three A level equivalents) depending on the type of award being studied for.  Some modules, such as Engineering Principles and Further Mathematics are based on theoretical knowledge; others relate to workplace issues such as safe working practice. A third type requires the application of acquired knowledge  but, as characterised by Hyland and Winch,  often limited to a very specific context dictated by the implied workplace role the module is designed for. While  the role of critical thinking, creativity and problem solving are seen as spurs to acquiring  twenty first century skills (Almulla M.A, 2023) and an innovative constructivist approach valuable in enhancing these attributes (Bhuttah, T.M., Xusheng, Q., Abid, M.N. et al.2024), all evidence suggests UK’s vocational and hybrid qualifications are stuck in a behaviourist rut.
 There is space, then, for a different category of unit or module which allows for the wider application of existing knowledge to novel contexts in a form that enhances the student’s critical thinking and creativity( Ref). Being introduced incrementally as one of several study units it can augment, rather than replace essential skills studied elsewhere within the qualification.  The proposal for an engineering curriculum  premised on a ( for level three engineering) novel context which demands creativity, critical thinking and teamwork in solving problems could fill that space. It also lends itself to a way of working and form of assessment more in keeping with academic study and which may offer a way of tackling, at source, the later lower attainment  of students who access HE via hybrid qualifications.
The precise novel context used offers several advantages. The engineering feats of ancient civilisations rely on a limited range of materials and technologies which make them suitable for basic analysis within the capability of a level three student to perform manually. The limits within which they worked has also given rise to many ingenious solutions which a student immersed in today’s homogenised high technology environment  will not have encountered.
Ancient engineering itself is a popular topic. It has, however, been addressed from a historical viewpoint, in the form of popular culture (Moody, J., Davies, S. and Johnson, G. 2020)  or in  specialised academic historical literature (Sandor, B.A. 2012) whose existence provide a wealth of source material for student projects.
All in all, the course’s concept, the manner in which it is delivered and the precise subject material all address challenges identified as significant within the Welsh tertiary sector and which no other curriculum yet has fully addressed



Aims and learning outcomes
Aims
· Relate engineering principles to a range of novel contexts
· Select and apply  appropriate analysis methods
· Demonstrate an ability to develop a research project within a recognised framework
· Build creative and critical thinking skills required for progression to academic study
Learning Outcomes
· Identify the structural or mechanical components from a picture of an ancient building or mechanism
· Construct a free body diagram or force vector diagram to represent forces and stresses on or within said building or mechanism
· Formulate a relevant research question using KWL method
· Conduct a research project setting up and solving an engineering equation
· Record a project in a report of defined format
· Present a clear account of the project in a short presentation


Link to Professional Standards and benchmarking
Professional Standards
The professional standards used are the ‘Professional standards for further education teachers and work based learning practitioners in Wales’ ( wales.gov. 2023)
When seen from the opposite end- ‘which professional standards does the curriculum not link to?’ the attempt to link specific standards seems a strange exercise. Some standards were in mind when designing the curriculum, others are required for its successful delivery but none do not apply.
What are set out here are those standards consciously addressed by the design, while those left out refer to teaching practice and conduct or are so generic they don’t need stating
Demonstrate Commitment to learners, their learning , safety and wellbeing: The aim of this curriculum  is to engage learners by applying their knowledge in a novel context.  By introducing research skills and report writing it seeks to stretch the student. The entire design, from content, through methods and onto assessments is aimed at improving learner;s progression options by incorporating a more academic framework  more in keeping with A level study than traditional BTEC.
Understand the importance of the Welsh culture and language as a bilingual nation: The presentations and assessment material are available in either Welsh or English, so it can be delivered in either language. The summative assessments will be assessed and graded in either language, so students can express themselves in their preferred medium
Build positive and collaborative relationships: This curriculum is intended to fulfill the aspiration of BTEC to be a hybrid qualification. One potential obstacle has been a possible lack of readiness among educators to deliver this. As a module to be offered nationwide, a vital part of its progress depends on positive  collaboration among educators, providing feedback, suggestions for incremental improvements and adding to the information resources as they research and explore the topic.
Enable learners to share responsibility for their own learning and assessment:  Group activities and self study are prominent features  of the learning process as it is designed to work within the curriculum. In addition a large proportion of the formative assessment and feedback is done on a peer to peer basis. The intention, and hopefully result will be that students take charge of their own learning.

Benchmarking
The educational outcomes of this module are aligned with the Credit and Qualifications Framework Wales (CQFW) level three standards (https://www.gov.wales ). Successful completion of this course means the student has achieved: 
Knowledge and understanding: Used their theoretical knowledge to solve complex and non routine problems and gained awareness of different approaches within their area of study 
Application and Action: Have identified, selected and used appropriate methods on their own initiative
Autonomy and accountability: Have taken responsibility for taking on and completing tasks and exercised autonomy and judgement
Demonstration of these abilities  through successful completion of the summative assessments and the formative assessment of the instructor or teacher will show the student has  achieved the above benchmarks.  The formative assessment of the instructor or teacher that the student is capable of performing at an adequate level is a prerequisite of being put forward for the summative assessments. These in turn assess the level at which the student has demonstrated their attainment of the benchmarks.  
The three categories of success: Pass, Merit and Distinction represent  in turn a basic, good and excellent demonstration of all attributes. A detailed breakdown of  what  basic, good and excellent is is given in the marking criteria









Scheme of Work 
	Programme Title: Ancient Engineering


	Venue: FE College/ Sixth form classroom
	Lecturer: Gareth Edwards

	Hours per week:  3


	Day/Time: Tuesday 09.15-11.30 (15 minute    break:10.15-10.30)
                    Friday 11.30-12.30
	Number of weeks: 10


	Module Aims:
· Explain  novel physical structures and processes in engineering terms
· Creatively apply appropriate engineering analysis in a novel context 
· Construct a research framework and use it to critically evaluate an engineering issue

Module Outcomes:
·  Identify the structural or mechanical components in  an ancient structure or mechanism
· Describe a structure or mechanism in terms of the forces applied to it
· Using KWL method, formulate a question and then carry out research to answer it
· Present the results in a formatted report and with a verbal presentation


	Week Number
	Topic
	Aim and Objectives

	Teaching and learning activities
	Resources required
	Assessment

	
1






2.












3











4











5












6.










7



8





9

10

	Introduction to Ancient Engineering





Engineering analysis: methods, conventions and equations








Structures











Mechanics











Materials and technology











Introducing  the project report









Project



Project





Project

Revision summative assessment
	Define the timeframe and scope of the module, including assessments
Set out the module aims and learning outcomes and outline how they can be met. 
Recognise and act on a research question

Employ engineering analysis methods using appropriate form,  equations and units

Use KWL method to identify and formulate a research question







Identify  structural elements of ancient buildings.
Recognise the engineering solutions they represent.
Locate relevant & accurate information with desktop research






Describe 3 common wheel designs and one mechanical assembly
Identify major stresses acting on wheel & energy conversion process of the mechanical assembly






Identify the  construction materials available and describe them in terms of their structural properties. Relate the technologies available to their historical context








Summarize steps taken in group project. 
Individually formulate a research question







Feedback and autonomous learning


Feedforward, Recap of prior  learning and autonomous learning




Supported self study

Revision of prior learning to prepare for examination
Project report submitted an presentations
	2 hour lecture. Talk, presentation, short film, discussion
1 hour supported small group activity ‘Identify and describe 5 ancient structure in use today’

2 hour lecture: Recap of previous theoretical knowledge.  going through worked examples.
formative assessment test
, go through answers and P2P feedback. 
1 hour seminar :Presentations Short talk- finding a question and  KWL method, Then group activity ‘formulate a question;

2 hour lecture: Presentation. and worked examples
1 hour lesson: Talk- finding relevant and accurate information online. Group activity – researching question formulated last week




2 hour lecture Presentation on chariot wheels- Egypt to Rome. Case study Roman catapult. 
1 hour seminar: Group activity. Composing and formatting an answer in engineering terms




2hour lesson: Presentation: Ancient construction materials, properties and transportation methods  

1 hour seminar: Group activity 







1 hour lecture: Outline project. Recap method used in group project, Guide to report format.

2 hour self study : Each student to research issue and formulate question through KWL, 


1 hour lesson: Feedback and discussion
2 hour supported self study 

1 hour lesson: Feedforward and final research project decided. Recap of setting out diagrams and equations.
2 hour self study: Project

2 hour + 1 hour self study

2 hours: Project report submission and presentation

1hour lesson: Revision session of prior learning in preparation for exam following week

	Whiteboard,  big screen 

Desktop PC’s or laptops for students



Whiteboard. Pens, paper for students who each need copy of Mechanical engineering principles  textbook.

Whiteboard, KWL exercise sheet 




Big Screen & whiteboard










Big screen & whiteboard










Big screen & whiteboard











Whiteboard
	







Formative assessment
Test: creating diagrams, solving equations- textbook allowed for reference.
Written teacher feedback
Formative assessment: presentation by each group on last week’s task. Verbal peer and teacher feedback

Formative assessment: test based on similar problems to worked examples. Marked by peers who provide feedback. Papers collected for written teacher feedback




Formative assessment: Worksheet  on energy conversion and forces acting on wheel 













formative assessment, Each group prepare short talk/ presentation on activity to include question, method and solution. Verbal peer and teacher feedback.











Submit for initial assessment and feedback









Summative assessment: Individual Project Presentation


	Indicative Reading List
N/A











Assessment strategy
The level of attainment  aligns with the Qualifications and Credit Framework Wales(https://www.gov.wales/sites/default/files/publications/2018-02/level-descriptors.pdf)
 level three standards in knowledge and understanding, application and action and autonomy and accountability. The forms and grading of the summative assessments reflect that and the strategy of ongoing formative assessment, peer and teacher feedback are aimed at working towards these standards
The course incorporates ongoing formative assessment and culminates in a summative assessment. Feedback with an emphasis  on progression features prominently and is given both by peers and the teacher or instructor.
Initial assessment, on which acceptance to the module is conditional, is from prior learning in having successfully completed level 3 Further mathematics and Engineering principles modules or equivalent.  
Throughout the course, formative assessment is carried out informally  by the teacher based on general observation of student contributions. This supports regular in class testing which aligns with  content  delivered in lectures. These are assessed against objective criteria, initial marking and feedback provided by peers which is then confirmed and added to by the teacher.  A further source of formative assessments are in the regular review stages of  small group project work. Here the instructor or teacher will provide feedback on the group’s work while within each group individuals will receive feedback from peers.  Ultimately if, as the result of the teacher’s  cumulative formative assessment it is concluded a student will not successfully complete the summative assessment, they will not be entered. This, however is expected to be exceptional, more a reserved right than an active part of the assessment strategy. 
There are two summative assessments, one a research project, the other an examination. The research project is carried out over the second half of the course and presented in the form of a short presentation  and project report  completed at the end.  The examination takes place during the final allocated  lesson. The duration is an hour and it combines mathematical problems with questions requiring short written answers. The grade allocation is 30% (of total) to the examination and 70% for the project, 20% for the presentation and the remaining 50% on the project. Successful completion requires achieving at least the threshold in all three elements and the subsequent grade by the weighted overall total.  The grading follows the four stage method   Fail, Pass, Merit and Distinction. The boundaries and criteria are specific to this module and are detailed in the Appendix 
The form of assessment  is intended to reflect elements of higher education work and assessment in order that students who aspire to progress onto degree programmes will have some experience of that. It is hoped that  completion of these summative assessment will have enabled the student to begin the process of familiarisation with the skills suitable foracademic study





References and links for curriculum 
Media used in lessons
https://interestingengineering.com/culture/dougong-ancient-chinese-brackets-make-buildings-earthquake-proof
https://youtu.be/MFLkzVZnTgQ   BBC bitesize earth science block challenge
https://www.asce.org/publications-and-news/civil-engineering-source/article/2024/10/11/did-ancient-builders-use-hydraulic-engineering-to-build-step-pyramids
Reading List
Essential
Bird, J.O. and Ross, C.T.F. (2020) Mechanical engineering principles. Fourth edition. Abingdon, Oxon: Routledge.
Recommended
Higgins, M.D. (2023) The Seven Wonders of the Ancient World : science, engineering and technology. New York, NY: Oxford University Press. Available at: https://doi.org/10.1093/oso/9780197648148.001.0001.
Moody, J., Davies, S. and Johnson, G. (2020) Ancient engineering. Silver Spring, MD: Curiosity Stream.

Acknowledgement of wider skills and development
Outside of the explicit aims and objectives it is hoped that through study of this module the hidden curriculum will see the student gain significant transferrable skills which may facilitate progression and even represent the true educational value of the course for the learner. 
There is an emphasis on group learning and peer feedback which will foster a cooperative ethic and build the ability to work within a team. Similarly the focus on self study and freedom to select and carry out a project aim to build initiative, confidence and self reliance in the student. There is an intentional contrast with the intensely practical nature of most hybrid study and this is reflected in the work and assessment strategy. Through this a familiarisation with not only the type of work but also the critical and creative thinking required for academic study will be gained which will prepare those aspiring to progress into higher education for their future.
Regardlessof whether the student progresses along an academic or vocational path after studying this course, they will have moved some way towards a higher level of learning than perhaps the more reductive and lower level generally required at this levle and type of qualification. By pitching a curriculum within the ability of a level three student but which demands a different, more creative approach to achieve success it is hoped that true educational value can be attained. In a world where changing workplaces and a need for ongoing learning become prominent it is hoped that the critical thinking and creativity gained form this study will create resilience and see the student prosper as they progress.
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Appendices

	Topic: Formulating a research question
	Class: Ancient engineering


	Date: Week 2

	Length of lesson: 1 hour
	Number of students: 12

	Resources required:
Whiteboard, KWL worksheet. Big Screen

	Aim of Lesson: Formative assessment, teamworking
Apply a framework in which to define a research project

	Learning Outcomes – The Learners Should Be Able To: Present the results of group research
Provide and receive feedback positively
Formulate a research question using KWL method

 



	Previous student knowledge required for the session:	N/A

	Anticipated difficulties (if applicable): Very tight timetable



	Professional Standards (where are these being met within the session
. Plan and deliver effective learning, teaching and assessment: Using film and powerpoint, Formative assessment and introducing feedback as ongoing feature. Group work
Demonstrate dignity, courtesy and respect towards others: Being consciously polite and positive in the verbal feedback I provide as a template for those providing peer feedback
Enable learners to share responsibility for their own learning and assessment: Peer feedback, small group work supported not supervised,








Lesson Detail:

	
Stage 
	
Focus
	
Strategy 
	
Time 


	Introduction






Development









Plenary
	
Recap






Finding a research question.

Using KWL framework





Group Activity




Discussion


	
Group presentations of last weeks project






 Short film

Demonstration and talk on formulating a research question with this framework. Contributions invited and expected as chart is filled in and ‘closed’ and ‘open’ questions identified

Using one item from their presentation as focus (W) groups will try and formulate a research question by building the K and L columns

Informal sharing of  which questions wer chosen and why
	
15 minutes







5 minutes

15 minutes





15 minutes




10 minutes









	Assessment Strategies: when and how are they included within the lesson?
Formative assessment at start of lesson with presentations by each group on last week’s activity. Peer and teacher feedback delivered verbally and informally




	Informal reflection (to be completed after the session)
 
N/A




Lesson Plan

	Topic: Report Format
	Class: Ancient Engineering


	Date: Week 6

	Length of lesson:  1 hour
	Number of students:  12

	Resources required: Whiteboard


	Aim of Lesson: comprehend research method and report format


	Learning Outcomes – The Learners Should Be Able To: Describe the steps they will take in their project
Reproduce a contents page for  a report containing all relevant sections

 



	Previous student knowledge required for the session:	N/A



	Anticipated difficulties (if applicable):



	Professional Standards (where are these being met within the session
Plan and deliver effective learning, teaching and assessment- Creating the groundwork for  students to carry out and write up project
. 








Lesson Detail:

	
Stage 
	
Focus
	
Strategy 
	
Time 


	Introduction







Development









Plenary
	
Recap 






Lecture




Activity




Formative assessment
	
Short discussion recapping KWL method,  how to formulate an open question and then steps taken to answer research question.




Reports: content and format. what should go into a report and the format
Assessing and evaluating sample reports


Individuals to create title and contents pages for their report




Write up template contents page on board, check everyone has done one
	

15 minutes






20 minutes





20 minutes


10 minutes




5 minutes









	Assessment Strategies: when and how are they included within the lesson?

Teacher assessment at end that all students have correctly ordered contents page to use as template for report. Initial, informal assessment through discussion in introduction that project method is understood



Sample Assessment Question
[image: Temple of Olympian Zeus | ancient temple, Athens, Greece | Britannica]
1. From the above picture of a ruined Greek temple identify  the structural components shown
2. Construct a free body diagram for the nearest  side showing load distribution, shear force and bending moment
3. Use an equation to show that it is in equilibrium
4. What alternative solution could another civilisation, such as the Romans applied here?
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