





1BEng Mechanical Engineering Curriculum Analysis

My Professional Teaching Practice is set at the University Of Wales Trinity St David engineering department where I have been teaching Automation And Control Systems to Second year level 5 Students. This assignment is about an analysis and design critique of the Engineering Degree Programs Curriculum at the University of Wales Trinity St David’s. The definition of a curriculum has changed over recent years with many people believing that there is no wrong or right way of defining it as it means different things to different people; therefore curriculum analysis also means different things to different people (Tse Nga Cgung, 2013) . A curriculum can be defined as a statement of the intended aims and objectives, content, experiences, outcomes and processes of an educational program with a clear description of the training structure, expected strategies of learning, teaching, feedback and supervision, and also states syllabus content in terms of what knowledge, skills, attitudes and expertise the learner will achieve (Marsh, 2009).

The design drivers for engineering degree programs at the UWTSD are; the Quality Assurance Agency Standards for Higher Education should be met, the programs should be designed with the UK-SPEC as this leads to accreditation of the courses for professional status, and liaison with industry to determine and consider what industries want and future trends (engc, 2016). The courses are designed to offer routes to a HNC, HND, BEng or MEng across a range of engineering activities mainly in the School Of Logistics and manufacturing Engineering and Automotive Engineering (uwtsd, 2014).  Based on the learning principle that learning is essentially a process in which learners use what they already know to construct new ideas, the target group for these programs would be those who have already shown a commitment to higher education in a number of areas either by obtaining a satisfactory entry-level qualification or meeting mature student status with a desire to study at the HN or Honors level (Knowles, et al., 2014).

The curriculum model is generally a credit -modular one with its subject learning outcomes and content created by modular tutors (Rodeiro, et al., 2012).  For each degree program, the module codes are given with their respective levels of study, credits, aims and learning outcomes, indicative content, learning and teaching strategies, assessment methods and a bibliography showing the recommended literature (engc, 2016). The credit-modular curriculum has been criticized by some practitioners on the grounds that adopting this approach can disrupt the provision of a logical and developmental course, and tends to focus more on assessments throughout the course rather than towards the end of it (Rodeiro, et al., 2012). However other practitioners commend the approach for providing flexibility, variety, and a more evenly spread assessment load which takes away the pressure of an ‘all or nothing’ assessment when compared with other more standard forms of curriculum organization (Ben-Peretz, 1990). There are a number of common modules shared across all the degree programs which provide the elementary engineering prowess required for an Engineering degree program and also a range of modules shared across the different groups of programs with topics that are revisited in increasing depth at successive stages of the curriculum to provide specific knowledge and proficiency encompassed by each program title (uwtsd, 2014). 

The programs all aim to produce students at the cutting edge of developing and implementing new technologies and ideas, with a high level of understanding and analysis, while the MEng program aims to produce graduates of high caliber equipped with transferrable skills for challenging employment in a varied range of engineering industry sectors in roles where qualities such as leadership, initiative, personal responsibility and decision-making are desirable (uwtsd, 2014).
 
 The programs follow the general learning outcomes as outlined in the UK-SPEC Output standards for Accredited Engineering Standards (engc, 2016). They focus on knowledge and understanding, intellectual abilities, practical skills and general transferrable skills (engc, 2016). The graduates are also expected to achieve subject specific learning outcomes such as the underpinning science and mathematics, and associated engineering disciplines, engineering analysis, engineering design of economically viable product or process to meet a defined need, knowledge and understanding of commercial and economic context of engineering processes and practical application of engineering skills, combining theory and experience and uses of other relevant knowledge and skills (engc, 2016). This meets the learning principle of designing new and existing knowledge around the critical concepts of the discipline to facilitate learning with understanding, however the quantity of information that the students are required to absorb may force the students into rote learning (Brookfield, 2001).

Various learning and teaching strategies specific for each module are outlined in the curriculum (Knowles, et al., 2014). The curriculum includes structured learning activities that allow students to experience problem solving and enquiry in situations from their own personal learning experiences and real – world applications, and this is achieved through laboratory sessions where various experiments are carried out to investigate a number of engineering applications and compare the results with theoretical findings (Simkins, 2002). Lectures and demonstrations are the most common methods of presenting scientific knowledge across all subjects but more emphasis is put on guiding students through active and extended inquiry and facilitating learner-centered learning as adults are considered to be autonomous and self-directed (Knowles, et al., 2014).
As part of assessing the students and evaluating that the learning objectives have been achieved, the students complete various coursework tasks, write technical reports, and carry out practical work and written exams at the end of each program, and each module explains what the students are going to be assessed on, how they will be assessed, when they will be assessed and an assessment summary is given for each module (Sambell, et al., 2013). Effective assessment for measuring students’ learning with understanding should be designed in line with accepted practices such as reliability, validity and fairness of the conclusions that will be drawn from test results; with curriculum and instruction that explain the content, processes, concepts and skills that the assessment is intended to measure, and should assess understanding that is both qualitative and quantitative in nature so as to provide multiple ways with which a student can learn (Marsh, 2009). This curriculum meets the above criteria and includes end of the course tests, which have been critiqued by some educators as being too broad and tend to assess general knowledge and understanding whose results cannot be used to inform the educators’ individual instruction methods (Braun, 2016). The curriculum however balances this by including formative assessments, which provide students with ongoing assessment and immediate results so that they can work on their areas of weakness (Fisher & N Frey, 2015).

In conclusion, the curriculum does meet fundamental curriculum issues such as educational objectives, curriculum structure and design, content, teaching and assessment, and evaluation of curriculum effectiveness, QAA Standards for Higher Education (QAA, 2018) and UK-SPEC (engc, 2016) . The outlined tasks in the syllabus content of the curriculum provide the students with access to powerful mathematical and scientific ideas and practices, however these are sometimes considered as not necessarily the main focus in industry since calculations are done mainly by computers, for example in the motor sport studies where feedback from the industry states that there is no need to know mathematics in depth but more focus should be put on aerodynamic concepts (Cooper & Bowden, 2010).
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  2 Rationale
 BEng Mechanical Engineering Level 4: Introduction to Engineering Applications and Study Skills  
I designed a 10-week course titled ‘’Introduction to Engineering Applications and Study Skills’’ for level 4 BEng Mechanical Engineering Students as the dimensions of the framework stipulated in the UK Professional Standards Framework for teaching and supporting learning (heacademy, 2015) . The course will run on Mondays over an hour session in the morning, comprising mostly of lecture presentations and a two hour session in the afternoon which focuses on either self-directed learning or demonstrations/practical sessions which will be carried out in the computer room, engineering laboratory or workshop. 

Students’ academic competence has been shown to improve when they feel they have been equipped with knowledge and proper application of effective study skills to embark on a particular course (Gettinger & Seibert, 2002). This course is therefore designed to equip students with information, techniques, strategies and essential skills for becoming more efficient in note taking, reading and taking exams, and promoting a deeper learning approach and understanding of the topics studied throughout the course, support life- long learning and develop transferrable skills desired in employment context (Fink, 2013). It also includes identification of preferred learning styles and development of skills such as time management, library research, critical thinking and memory strategies (Brown, et al., 2014). The students will be introduced to basic engineering applications, laboratory and workshop safety practices where they will be introduced to safe working practices in the laboratory and will carry out a couple of experiments which will require them to apply the transferrable skills learned throughout the course (Denicolo & Reeves, 2013). The exercises and tasks will be designed and presented in such a way as to motivate the students to direct their own learning (Hartley, et al., 2005). As these are level 4 university students who are aspiring to become mechanical engineers, it is important that through blended learning they equip themselves with the necessary skills to study and successfully complete their degree program, and to develop and be able to demonstrate knowledge and understanding of engineering applications required for further study at a higher level, which this course aims to achieve (Persellin & Daniels, 2014). Employers in Wales have been shown not to look to Higher education institutes graduates for employees due to lack of skills that they require, therefore this course will focus on those skills (Nicholl & Osmond, 2012). The students will take considerable responsibility for their own learning; develop their investigative and practical application skills through live testing, directed reading and library research (Denicolo & Reeves, 2013).

The course emphasizes on safety issues and legislation therefore the students will undertake a number of activities and reflect on Health and Safety issues that they would have to respond to (Brauer, 2016). As shown by McPartland (1991), applying the subject material, skills and strategies involved in the learning process immediately to real life experiences have been shown to facilitate adult learning. The course also aims to develop the students’ communication skills, teamwork, report writing, time management, and analytical skills, which the students require for the successful completion of their studies (Denicolo & Reeves, 2013). Through this course the students will be encouraged to develop a reflective, active and positive approach to learning, which is desirable both in the classroom and workplace (Bolton & Delderfield, 2018). Reflective practice has an advantage in the learning and working environment as it is a way to continuously improve learning and allows individuals to review the activities they undertake, see whether originally established objectives have been met and suggest what could be done differently to improve for next time (Loughran, 2002).

The course looks at a number of topics with different aims and objectives for each topic; therefore VARK’s model has been applied in setting the learning objectives and differentiating instruction and assessment (Fink, 2013). Upon successful completion of this course the students are expected to be able to demonstrate knowledge and understanding of basic engineering concepts and their theoretical characteristics application in specific engineering fields, apply practical engineering skills, demonstrate know-how of skills, practices, safety standards in the laboratory and workshop environment (Brauer, 2016). The students should also be able to demonstrate key transferrable skills and an awareness of reflective practice on the skills they might want to enhance or acquire (Denicolo & Reeves, 2013). 

Varied teaching techniques will be applied in this course with tasks and exercises designed to encourage the shy students while challenging the more able students ( (Anderson, 2013). Lectures will be used to introduce key ideas and theoretical concepts that the students can develop later by private study or in small study groups (Hartley, et al., 2005). To develop the students’ study skills tutorials will be used, as they are the most appropriate strategy for the exploration of study related topics and their application within students’ studies (Fink, 2013). Tutorials also develop listening and discussion skills, allow the students to become familiar with talking around Engineering issues and build up experience of arguing about ideas (Kneale, 2013). 

The students will be asked to form study groups and choose a topic of their choice to propose appropriate technical solutions to address problems which could affect an engineering concern (Giglio, 2016). This will promote collaboration, which is a desirable trait in industry where engineers from different disciplines work together to design or develop products (Giglio, 2016). For the topic on research skills I will use seminars as these will encourage the students to disseminate to their fellow students the results of their research, will promote group discussions, encourage the shy students to participate, and are a great opportunity to brainstorm, to note the ideas and attitudes of colleagues, to spot extra approaches and examples (Kneale, 2013). 

Demonstrations will be used during laboratory and workshop sessions and tutor support will be available, and the students will be given the chance to practice whereas this has been shown to facilitate learning by promoting practical, technical and engineering skills (Vanaja, 2004). Discussions and question and answer sessions in small groups will also be used to augment the course, as they are ways to challenge students to explore new ideas, boost their confidence to present their ideas and suggest solutions to any problems raised during the question and answer sessions (Kneale, 2013). To keep the students engaged in learning, computer sessions for research will be held which will also improve IT and research skills (Hartley, et al., 2005). The students will also be encouraged to fill in safety check lists at the beginning of each laboratory or workshop session and to identify any safety hazards which the teacher will have set prior to the start of the session and rectify any problems they identify (McPartland, 1991). The rationale of this is that by the end of this course this will be a habit that is deeply rooted in them and they will be able to apply it not only in the laboratory and workshop set up but also in the workplace (Brauer, 2016). The mathematical models used in this course will develop the students’ analytical skills (Vanaja, 2004). 

To cater for students’ different needs, I have tried to exercise flexibility in the choice of my teaching material for this course (Fink, 2013). The choice of material that the teacher uses plays an important role in making knowledge accessible to the learner and in encouraging the learner to engage with knowledge in different ways (Brown, et al., 2014). Therefore the students will be given a list of recommended textbooks, links to websites, and journal articles with electronic versions of reading material available for all including those with visual impairment and other print disabilities (Fink, 2013). Multimedia via Moodle will be used to provide the syllabus, discussion groups, class notes, assignments, and Nearpod lesson presentations (Fink, 2013). The Internet will be used for online articles and videos and to access Nearpod to promote interactive learning (Giglio, 2016).

Formative assessment will be used mainly for this course, as it will help determine how the students are progressing and whether the learning objectives have been met (Fink, 2013). I intend to use fewer lectures in this course and focus more on promoting the students to engage more in class activities as a way to allow me to identify any misconceptions that the students may have and assess how pervasive they are (Glynn, et al., 2012). The students will use  ‘’drawing for understanding’’ where they will illustrate an abstract concept or idea and then compare each other’s drawings to clear up any misconceptions and these will also be displayed on a Board of Artwork where they will be used to create a discussion and debrief (Hartley, et al., 2005).  I will utilize the Immediate Feedback Assessment Technique (IFAT) to quickly assess the students’ misconceptions through a quiz generated in Nearpod either before or after a unit (Persellin & Daniels, 2014). 

The students will be asked to read and review a few technical articles on specific topics, read prepared case study material and current day events, and prepare presentations on their findings (Glynn, et al., 2012). This is a way of assessing the students’ ability to apply concepts to practical situations and improve their reading and presentation skills (Kneale, 2013). This will also allow me to assess the students’ aptitude in report writing and will also be a way for the students to provide feedback on the reports of other groups (Bolton & Delderfield, 2018). The students will be asked to complete a journal where they will record their reactions to, reflections on and understanding of material presented to them during the lectures and through reading (Denicolo & Reeves, 2013).  The advantage of this is that it allows for greater student involvement in and responsibility for learning, but may be time consuming for the student to assess and develop, however it is a good way to encourage the students to learn to assess and reflect on their own learning (Bolton & Delderfield, 2018). The learners will also assess each other during the laboratory and workshop sessions by observing each other completing the health and safety checklist (Bolton & Delderfield, 2018). The group project that the students will work on during the study skills session of the course will also be used to assess the students’ ability to collaborate, their analytical skills and ability to produce technical solutions to engineering problems (Giglio, 2016). To assess analytical skills and application of numbers the learners will be given a few technical quizzes and demonstrate their ability to apply theoretical principles to practical situations, and record and evaluate their findings in a technical report (Kneale, 2013).

To evaluate learning I will use Classroom Assessment techniques, as they will provide me with immediate feedback, which I can then use to inform instruction, for example, students will be asked to choose prepared technical reports with a few problems, the students will then write down all of the steps they would take to solve with a step-by-step explanation (Mezeske & Mezeske, 2007). The students will be encouraged to use their journals to evaluate their own learning by analyzing how they would have learned each learning outcome and how they plan to continue to apply the knowledge or skills gained (Bolton & Delderfield, 2018). This will give students a sense of ownership of their own learning and will also help them reflect on their work (Loughran, 2002). Gibbs reflective cycle will be applied to support students in reflecting on their work as it encourages them to describe what they did, express their thoughts on what they did, evaluate the activity, analyze it, draw conclusions from their experience and develop an action plan on what to do should there be a repeat of the experience or activity (Gibbs, 2001). 

The students will be given feedback on their lab reports, quizzes and presentations to help them understand the subject being studied and to give them guidance on how to improve their own learning (Kneale, 2013).  To help me evaluate the course itself and my own teaching I intend to use student ratings of my instruction, ask my colleagues to observe some of my lessons and do audio recordings of the lessons (Kneale, 2013).
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4 The link Between Teaching, Learning And Assessment Strategies Chosen

In order to ensure effective learning by their students, teachers have to adopt a number of teaching strategies (Kolb, 2014). Learners have their preference for learning therefore the teachers have to identify a range of learning styles that their lessons will address as well as the teaching strategies that will engage the learners most and match these to their own preferred teaching styles (Stewart, 2004).  Learners learn in different ways, which include by observing and learning, reflecting and acting, memorizing and visualization, reasoning logically and intuitively (Kolb, 2014). 

While designing the course I looked at the standards stipulated by the UK-SPEC for teaching Engineering subjects and applied Bloom’s taxonomy in designing the learning objectives so that the tasks I selected would be differentiated to cater for the different needs and abilities of the students and target the cognitive, affective and psychomotor domains of learning (Richlin, 2006). Kolb states that most people develop learning styles that focus more on some learning abilities over others, therefore the students will be asked to complete a VARK questionnaire to determine their learning preferences and allow me to cater for these in my instruction methods and assessment (Kolb, 2014). As the learners are mature students I had to consider the main characteristics of adult learners as defined by Malcolm Knowles: adult learning is self-directed, utilizes knowledge and life experiences to formulate new ideas, is goal- oriented, relevancy oriented, highlights practicality and encourages collaboration (Knowles, 1984). The course focuses on all aspects of learning theories; behaviorism, humanism, cognitivist and constructivism (Leonard, 2002).

The course requires that the students be able to demonstrate knowledge and understanding of specific engineering concepts and be able to relate theoretical characteristics to specific engineering concepts and apply theoretical concepts to specific engineering applications (convergent learning style), participate in practical laboratory sessions (convergent learning), apply  practical engineering skills in a safe way in laboratory activities, evaluate their own learning experience (divergent learning style) by creating their own personal development plan, demonstrate an awareness of reflective practice by applying study skills achieved during the learning process (assimilative learning style)  (Hills, 2003). Kolb ascertains that learning happens when a person participates or carries out an activity, reflects on their experience, draws conclusions from that experience and plan or try out what they have learned (Kolb, 2014). To achieve the learning objective lectures will be used to demonstrate the key engineering concepts, however question and answer sessions will be included in lectures and students will be encouraged to participate in online-group discussions to share ideas to encourage collaboration (Knowles, 1984).

The quizzes that the students will participate in to apply engineering concepts and solve engineering problems as well as the study skills they will learn will develop the students ‘ cognitive skills such as memory/working to retain information, memory /long term to assess and store information, attention/ sustained to help focus on tasks, attention/selective to avoid distractions/ attention/ divided to multi-task, auditory processing which is also a critical skill for reading, visual processing and logic and reasoning (Anderson, 2013). The laboratory sessions allow the students to interact with their learning environment, the conclusions they draw from the tasks will allow them to experience and construct knowledge, and these together with self-directed study and group work, application of reflective practice constitute the constructivism theory of teaching (Matthews, 2012). During laboratory sessions, students will complete health and safety checklists and carry out risk assessments, where continuous assessment and feedback will be given throughout the course since learning involves associations through continuity and repetition which relate to cognitivist theory of learning (Leonard, 2002). The course focuses on developing transferrable skills by encouraging students to create personal development plans, develop study and research skills by completing journals and will tackle habits such as procrastination, test anxiety, time management the aim of which might result in change of behavior   which meets the behaviorist learning theory (Leonard, 2002). Abaraham Maslow’s theory of motivation states that motivating students to learn can lead to self- actualization, therefore by encouraging students to keep track of and evaluate their learning by completing their learning journals and participating in activities that promote independent-learning, the humanism learning theory is met (Stewart, 2004). 

The Nearpod sessions, and other online learning activities that this course covers such as on-line quizzes and discussions provide self-directed learning, while the journals which can be either on line or physical will encourage the students to reflect on their learning thereby promoting metacognition (MacDonald, 2008). To promote active learning and promote critical thinking, broaden the subject, create new ideas and theories, students will conduct seminars during the study skills part of the session where the teacher will act as a facilitator (Dennick & Exley, 2004).  As part of promoting active learning and catering for the students’ different ways of learning a variety of options will be given in completing the lab sessions, for example the students will choose the quantity they want to measure (Brookfield, 2001). When students are involved in cooperative tasks such as small group-discussions, they try and find solutions to problems that will not only help themselves but their colleagues and this is a way of building team work (Dennick & Exley, 2004). The teaching strategy I will employ to achieve this is placing the students in small groups with different levels of ability where each member will be responsible for a specific task and must therefore participate in the learning because the success of the group is dependent on every member’s contribution (Stewart, 2004). However when people work in groups, conflicts sometimes occur therefore peer mediation will be encouraged as it is a good way of changing the way students understand and resolve conflict (Dennick & Exley, 2004).

Assessment is an ongoing process which refers to the application of different methods and techniques to evaluate ascertain and document the learning progress, acquisition of skills, educational needs and academic preparedness of students (Mohan, 2016). To assess that the learning objectives for health and safety practice are met, the students will complete an online risk assessment to promote e-learning and this will involve identifying risks and safety hazards in pre-recorded videos in order to enhance students’ experience and add value to teaching practices (Roisin, 2008). Synchronized online discussions will be used to promote creation of self-generating and self-sustaining e-communities which has been shown to extend opportunities for their members and eventually the global society to continue learning and expand the knowledge base for new learners (Holmes & Gardner, 2006). Group discussions will assist me in assessing how decisions are taken in group settings and how group dynamics can influence individual or group behavior in a particular system, and will provide immediate feedback and self-assessment, which is in line with the behaviorism learning theory (Chawla & Sondhi, 2011). Quizzes and written assignments can be applied to achieve assessment of foundational content, but can present with the challenges of a continuous time consuming cycle of grading and recording which I hope to eliminate by using Moodle as a learning management tool to generate quizzes with immediate grading and feedback (Victor, 2011). Using an established set of criteria for example in completing risk assessment checklists students will work in pairs to assess each other or individually to assess themselves and this is aimed at promoting the students’ judgmental skills, increasing the students ‘responsibility and autonomy’, changes the role of the learner from being a passive to an active learner and assessor hence creating a deeper approach to learning (Andrade & Cizek, 2010).
 
In order to change one‘s teaching or learning practices, there is need to reflect upon them and engage oneself in examining their own theories of teaching practices (Kolb, 2014).  Reflective writing is a way of   bridging the gap between explorations and questioning and can be a vehicle for developing personal skills which correspond with the practical application of knowledge (Anderson, 2013).  Reflection is an important part of Continuing Professional Development and when linked to Engineering competencies can enable students to take charge of their own learning and leads to formation of identity (Matthews, 2012).

From this, the following conclusions can be drawn, there are many different ways of learning and teaching is only one of them bearing in mind that the objective of education is learning, not teaching (Ackoff & Greenberg, 2008). Teachers have their preferred choices of teaching styles and strategies, while on the other hand students have different needs and their own preferred learning styles, and when there is a balance between the teacher and student’s preferences effective learning can take place (Stewart, 2004). Where adults are concerned, learning better takes place when learners take responsibility for their own learning, therefore the teachers should implement teaching strategies that are learner-centered and promote self-actualization while focusing on both pedagogical skills and the learning environment that must address the students’ personal needs (Hills, 2003). Today’s learners have become both geographically and socially diversified hence there is also need to change the way the learner and the teacher interact by integrating curriculum with technology so that the students are better placed in the education industry (Ackoff & Greenberg, 2008).  Even though what needs to be taught and delivered (content) and how to teach and deliver it (teaching strategy) are linked together they are still far different and unique in nature (Stewart, 2004). In agreement with Kolb, students are individuals who have different needs, different learning styles as per their capabilities; some learn by observing, hearing, reflecting, modeling, drawing and reasoning, similarly there are different teaching techniques (Kolb, 2014).  In my case I chose lectures, group discussion, technology, laboratory sessions and seminars as these have been shown to work better where andragogy is concerned (Matthews, 2012).
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