Dominic Humphreys (2302418)
 ECAD 5017



Contents
Task description and explanation	2
Theoretical Foundations	2
Literature Review	3
Teaching Standards and Professional Development	4
References	6




















[bookmark: _Toc198577691]Task description and explanation

The overarching goal of ECAD 5017 was to create a STEM education activity for pupils aged seven to eleven years, this required thought to the practical considerations of the activity, planning pedagogical strategies, and then reviewing and critically analysing the created task. 
Following the principle of a CREST discovery award (British Science Association, 2018) I chose to create a task that drew inspiration from a previous learning experience I led during a cross curricular science lesson, where pupils learnt the history of a coracle then created models of the craft to test in water. The authentic context of this experience neatly linked to the history of school X’s community (BERA, 2024)This challenge was to improve upon the design of a coracle and present their ideas to the class (The Coracle Society, n.d.). Pupils were tasked with group work, including research, design, making a model and then a presentation followed by a review of their work to complete the crest discovery passport (British Science Association, 2018).
To complete the task pupils would have to display effective math, engineering and collaborative skills because pupils will be creating a scale model informed by an engineering design process (King & English, 2016, p. 2763) which would be a group effort. A successful design must meet the requirements that would be set out during the introduction of the task. As well as this, pupils would need to stick to a schedule, and manage their time effectively as this task should be completed in 5 hours in a single teaching day.
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The foremost principle that guides this task is the design engineering process as described by King & English (2016) and discussed in the statements of what matter within the Science and technology AoLE (Welsh Government, 2020). The source discusses the need for STEM education and outlines the importance of engineering design by equating this practice to scientific enquiry. The King & English (2016, p. 2787) study findings showed that pupils benefitted from having a design and re-design phase, and the source stated that designing through drawing allowed pupils to conceptualize their work better. Supporting the decision to have a design phase and then time to share ideas to improve work within this created challenge. 
Along with designing being an effective way to learn scientific content, creating a model has also been identified as an effective way for pupils to acquire scientific knowledge (Bachtold, et al., 2024). 
Real world contexts  as described by Education Endowment Foundation (2023, p. 20) or the similar authentic contexts (Welsh Government, 2023) are also an important part of a learning experience as pupils can construct and apply knowledge through these contexts (Falloon, et al., 2021). Contextualizing the learning shows pupils the practical use of the lesson focus. The designed task, uses several key skills (described in the first section) within a relevant context of improving upon a design.
Representing diversity is also an important consideration within STEM learning. As Sutton (2025) discusses particular groups do not feel represented in the stereotype of what a scientist should look like. In a study (Vossen, et al., 2023), it was found that when more female role models were included in a STEM lesson young girls had a more positive attitude to the topic. Similarly Rainey et al (2018) found representation does impact a persons sense of belonging within STEM. Inclusive practice is a part of the curriculum (Welsh Government, 2022) and this would lead practitioners to see the need to include a diverse set of role models in learning experiences. To do this within the given challenge the use of sites such as Romodels (2023) and ‘A Scientist Just Like Me’ (Primary Science Teaching Trust, 2025) were discussed as a way to represent a diverse scientific community for a lesson in a diverse classroom.
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The Welsh Government (2023) guidance pedagogical principles are the first source to inform my activity design. For example the second statement showing that good teaching and learning challenges learners to meet reasonable expectations. Within the activity, expectations were set in the form of a schedule for the lesson and minimum requirements for the model design. Eagen (2023) links success criteria to the setting of lesson expectation, stating criteria show pupils their learning target and what they must do within the lesson. Feifei (2021) agrees that criteria are good practice and discusses how criteria creates successful learning, these sources support the decision to make specific criteria for success and set expectations of pupils for this task.
Ghafar (2023) discusses the use of positive reinforcement in the classroom to manage the environment and elicit desired behaviour from pupils. This concept comes originally from Skinners operant conditioning (McLeod, 2025) based on the Law of Effect by Thorndike (McLeod, 2024). Positive reinforcement is incentive or reward given when a desirable behaviour is observed. In my experience this is common practice in education, most teachers will reward a desired behaviour to encourage pupils to repeat said behaviour. Ghafar (2023, p. 18) states this practice “has the potential to foster a safe and happy learning environment”. However Black (2009) suggests that rewards may not always be reinforcing simply because it is named a reward, and that when reinforcement ceases so does the desired behaviour. This leads to caution regarding what rewards are given out and the frequency of rewards. In general I believe that in a school situation praise, or small prizes (such as sweets or colourful stationary) can be reward enough for pupils and I personally have never observed frequency of praise or reward to be an issue, however I do understand the caution of reducing reinforcing factors or over using them.
Roche et al. (2013) discusses setting appropriate challenge for pupils, an engagement concept used in the presentation of this assignment. This source states that struggle is important for learning, though a task that is too difficult leads to frustration and less learning. This concept is reflected in the findings of Lynch et al. (2013) where groups pupils were given the same game with ranging difficulty. The groups that had easier versions of the task ended with the highest scores. Lynch et al. found that pupils became disengaged if they believed they could not compete with their peers even though the task given was considered “Intrinsically motivational” (Lynch, et al., 2013, p. 301). Although the test within this study has no relevance to my task the findings show that there is a level of challenge where progression and engagement peak. 
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I believe the theory in literature reviewed and discussed within this journal have allowed me to become more competent within the professional teaching standards (Welsh Government, 2020), as the topics discussed link to these standards. Specifically, the discussion of the Sutton (2025) source and the accompanying sources have supported the need for an inclusive learning environment as well as further informing my practice on how to be inclusive. 
Reviewing the source from Ghafar (2023) and other sources used in my critical evaluation of operant conditioning serves as valuable information that gives academic justification to my use of the practice, and I will endeavour to further justify and evaluate my use of pedagogical techniques through reviewing further literature and remaining up to date with research on good practice, using academic sites such as the ‘international journal of science education’.
When designing the educational activity, I was able to plan for development in my practice relating to targets I received during my PTE experiences. The main targets I received were the timings of my lessons and pupil engagement, which I have made explicit points of in my presentation and my review of literature here.
Although I feel I have developed through the course of this assignment I wish to develop further and to do so I plan to use the challenge created in this module within a classroom. Doing so will provide a valuable learning opportunity for myself allowing greater reflection and growth within the professional standards (Welsh Government, 2020) particularly the refining teaching and professional learning strands. 
I also recognise that my use of the Welsh language within this activity is severely lacking, primarily due to my lack of confidence with the language. It is a key problem with my development that I seek to address through engagement with additional learning outside of my course. I plan to do this through collaboration with other professionals who have a better command of the language and through engagement with online resources such as the Open Learn (The Open University, 2025) and Coleg Cymraeg (2023)
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