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1. Introduction

The recent emphasis of EU and national policy on energy saving targets for buildings has led to significant amendments to Irish building standards. A new approach to the building construction/renovation process is now needed, requiring a level of responsibility for quality from individual workers and a collaborative approach from all to achieve energy performance standards (BUSI, 2012). This has led to a need to develop a new Foundation Energy Skills (FES) training programme, to address the knowledge gaps and attitude change requirements of construction workers.  
This paper considers the possibilities for incorporating Constructivist and Social Constructivist principles in the design and delivery of FES training. In an attempt to establish a coherent and robust approach to this training, a number of learning theories are considered in light of their potential and suitability for training the target learner cohort. 
The paper opens with an introduction followed by an exploration of learning theory specific to attitude change. The practical application of these theories is then considered, including an examination of their implications for training construction workers. The paper ends with a recap of the main points and conclusions. 
2. Theories of attitude formation and change
Before the possibilities for incorporating specific aspects of learning theory in Foundation Energy Skills (FES) training can be explored, it is important to consider the existing models used for training construction workers. Traditionally, training follows a typically objectivist approach to learning, i.e. knowledge simply exists and there is no need to construct new knowledge (“Epistemology and Learning Theories”, 2014). A number of skills are taught onsite through informal instruction and experiential learning. For formal skills training, a standards based system (SBS) of apprenticeship is currently in operation, officially introduced in 1994 to replace an existing time served model (Field and O’ Dubhchair 2001). 
The off-the-job educational phases of apprenticeship training follow a set curriculum and assessments which are centrally administered by SOLAS (formerly FÁS). The delivery mode is a combination of classroom based lessons and practical workshops. Theory is taught in the classroom and reinforced through the completion of projects in the workshop, consistent with behaviourism (Jordan, Carlile & Stack, 2008, p. 22). 

To further examine the learning processes accommodated in traditional training models for construction workers, consider Bloom’s widely recognised taxonomy of educational objectives (Clark, 2014). Bloom divides learning objectives into three categories as follows:
· The Cognitive Domain – concerned with mental skills and knowledge
· The Affective Domain – dealing with attitudes and values

· The Psychomotor Domain – learning of manual and physical skills
It is apparent that existing models of training for construction workers are focussed on the psychomotor domain and, to a lesser extent, the cognitive domain.  The attitudes and values of the individual learners are not considered as the objective is to teach the established ‘right way’ to perform tasks. 
For the proposed FES training, the objective is to address both knowledge gaps and attitude change. Therefore, the FES training will need to focus on the cognitive and affective domains of learning. It is reasonable to assume that a didactic or behaviourist approach to this training will not change the attitudes of workers who believe that they already know the ‘right way’ to do their jobs. Therefore, a close consideration of the affective domain will be required to achieve attitude change.
Affective learning is concerned with attitudes, values, interests, appreciations and responsibility. Krathwohl’s taxonomy of the affective domain is the most widely recognised in education (Miller, 2010, p. 96). Krathwohl described learning levels from; Receiving – a student’s willingness to attend; Responding – active participation on the part of the student; Valuing – the worth or value a student attaches to the idea or materials; Organisation – of ideas or values; Characterisation by value – the internalisation of values (Learning Taxonomy – Krathwohl’s Affective Domain, 2006). In this process, the learner is moving from becoming aware of and attentive to new phenomena to internalising the learning so that it affects their actions or behaviours.
Miller (2010) examines established theories of attitude formation and change. She indicates that learning in the affective and cognitive domains is often intrinsically linked as the new knowledge or information is the stimulus for the change in attitude. She cites examples where “affective learning outcomes are linked to explicit cognitive goals” (Miller, 2010, p.93). Miller also emphasises that “the presentation of credible and persuasive messages is a key component of attitude instruction” (2010, p.99). 
The expression of affective learning outcomes often involves statements of opinions and beliefs. This would naturally require the learner to attach meaning to new information and assimilate to their own belief system, a central principle of constructivism (Jordan, Carlile & Stack, 2008, p. 55). Also, examples cited in educational circles of the application of Krathwohl’s affective taxonomy are often consistent with constructivism and social constructivism principles (Learning Taxonomy – Krathwohl’s Affective Domain, 2006 and Clark, 2014), referring as they do to participation in team problem-solving activities/discussions and taking responsibility for own learning.
Constructivism is a philosophy of learning based on the belief that learners construct meaning individually rather than having it ‘delivered’ to them. Jerome Bruner, one of the main exponents of constructivist theory, holds that learning is an active process in which the learner constructs new ideas and beliefs based on past experience or knowledge (Culatta, 2013). Therefore, the learner’s past experiences are the pool from which they attach meaning and relevance to new learning. 
Bruner’s theory of instruction is based on four key principles: (1) Instruction should establish the relevance of the material to the learners so that they are willing and able to learn (readiness); (2) Learning content should be structured in a way that is most readily interpreted by the learner; (3) The sequence that content is presented in should be progressive and effective; (4) The instruction should encourage the learner to go further than just the information given (Bruner, 1966).
This approach would appear to have merit in training to support attitude change. The willingness of a learner to be open to new information would seem significant if long held beliefs are to be challenged in the learning process. The principle of structuring content to suit the target learner is logical. It would also be beneficial to have learners accepting some responsibility for their learning. In taking ownership, learners are more likely to identify what is meaningful for them. 

Bruner’s theories are closely linked to child development research.  However, the target cohort for FES training is adult learners, for which specific learning theories have been developed. Malcolm Knowles (1980, p. 43) defines andragogy as “the art and science of helping adults to learn”.
Merriam (2001, p. 5) describes five assumptions underpinning andragogy, defining the adult learner as someone who “(1) has an independent self-concept and who can direct his or her own learning, (2) has accumulated a reservoir of life experiences that is a rich resource for learning, (3) has learning needs closely related to changing social roles, (4) is problem-centred and interested in immediate application of knowledge, and (5) is motivated to learn by internal rather than external factors”. 
Some of these assumptions potentially pose problems for application in FES training. For the majority of construction workers, self-directed learning is unfamiliar territory. Indeed, Merriam acknowledges critics of Knowles andragogy theory who point out that “Some adults are highly dependent on a teacher for structure, while some children are independent, self-directed learners” (Merriam, 2001, p. 5). Adults may also be more motivated by external factors, such as employment opportunity or salary progression. 
The emphasis in andragogy on attaching meaning to learning makes it ‘learner centred’ and aligned with constructivism (Jordan, Carlile & Stack, 2008, p. 131). Another theory of learning that is prominent in adult learning and is constructivist in approach is transformative learning. This theory “describes the conditions and processes necessary for students to make the most significant kind of knowledge transformation: paradigm shift, also known as perspective transformation” (McGonigal, 2005). This involves change in learners meaning schemes, including attitudes and beliefs.
Originally developed by Jack Mezirow, transformative learning theory is divided into two types of learning; Instrumental learning, focussing on problem solving tasks and cause and effect; Communicative learning, where individuals communicate their feelings, emotions and desires (Culatta, 2013). The problem solving aspect is consistent with the constructivist approach of establishing meaning, i.e. “learning is promoted when learners are engaged in solving real-world problems” (Merrill, 2002, p. 44).
Transformative theory emphasis on communicative learning is rooted in social constructivism. Mezirow (2000, p. 8) asserts that transformative learning requires “participation in constructive discourse” with others to explore assumptions and consider alternative insights. This is consistent with social development theory, as developed by Lev Vygotsky, where community is seen as having a central role in developing meaning (Galloway, 2010, p. 48). Vygotsky contends that the range of skill that can be developed with adult guidance or collaboration with peers far exceeds that can be achieved alone (Cullata, 2013)
3. Implications for the training of construction workers
It would appear that the ‘learner centred’ approach, consideration for the affective domain and group problem-based learning are all relevant to training for attitudinal change. However, self-directed and group learning is uncommon in training for construction workers. Mezirow (2000, p. 4) acknowledges that effective participation in discourse requires a level of emotional maturity. There is a danger that construction workers attending a relatively short training programme will be affected by a lack of confidence in this type of learning environment and perhaps feel intimidated by their peers.

Learning in groups is subject to a range of complex elements including individual characteristics, group dynamics and interaction theory (Jacques & Salmon, 2000). It would be important to pay close attention to the learner readiness of the course participants. A focus in the initial stages of the training on establishing relevance and extrinsic and intrinsic motivations would be useful to prepare learners for engagement with group activities. A suitable approach may be Keller’s ARC’s model which identifies four categories of learner requirements for motivation: Attention, Relevance, Confidence and Satisfaction (ARCS Model of Motivational design, 2014).

The first requirement of Keller’s model refers to the importance of gaining learner attention through active participation and enquiry. This is consistent with Merrill’s (2002, p. 46) Activation Phase in his description of the first principles of instruction, where learning is promoted when knowledge from past experience is recalled as a foundation for new knowledge. This is being designed into the FES programme specifically with the course introduction focussing on a 3D cut away section of a two storey building, an image that will be familiar and accessible for all participants.

Relevance can then be established by focussing on language, subject matter and experience that is familiar to construction workers. Activities are employed which provide the opportunity for encouragement through feedback leading to improved learner confidence. An example from the FES programme is to incorporate a group activity where participants are tasked with selecting appropriate construction details from a number of acetate sheets. These may be applied over each other to achieve a continuous insulation layer in a building type (see Figure 1). Efforts may then focus on ensuring that learners are satisfied that their efforts have led to successful outcomes, which will maintain motivation. 
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Figure 1: Use of acetate sheets in group activity
Attending to the affective domain and incorporating peer to peer learning is challenging for a trainer. Russell’s (2004, p. 252) research into the role of the affective domain in further education found experience of difficulty with groups working together. Indeed, she points to the role of teachers as “relational gatekeepers in the classroom” requiring high level interpersonal skills (Russell, 2004, p. 269). 
4. Conclusion
It is clear that training for attitude change is challenging and requires careful consideration at the instructional design stage. Adult learners by definition have embedded beliefs and value systems so it is obvious that new ideas cannot simply be forced upon them. Learning theories that promote the possibility of perspective transformation and value attachment for the learner appear to have the most potential. However, all theories have limitations in practice and there are a number of issues that may arise that are particular to the learner profile and the scope of the training proposed.
For a training programme incorporating constructivist and social constructivist principles to be successful in affecting attitudinal change, it needs to closely consider the following:
· The target learner. It is necessary to understand the profile of the target learner and tailor the programme accordingly. 
· The learners should not have their existing beliefs challenged directly; rather they should be allowed to come to their own conclusions on the need for change in their work practices. The training should, therefore, present real-life examples relevant to the learners that are clear and unambiguous. 

· Social interaction with peers should be facilitated and encouraged in the training. This will improve the learners sense of belonging and increase the chance of new approaches being accepted and adopted by the masses rather than individuals 
· It is important that trainers have the skills to implement this training and understand the level of commitment required to meet the needs of the learners. 
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