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ABSTRACT

Communication skills are seen as vital to engineering education. Integrating communication
skills into engineering education could improve the relevance of the learning content students
engage with, making it more practical and applicable to the field of engineering. Limited
research has, however, been conducted on how communication skills could be integrated into

engineering education.

The focus of this study was to determine design principles to act as a set of guidelines to
inform on how communication skills could be integrated into engineering education. This
was accomplished by using a design-based research approach which included a qualitative
research methodology. Design sessions were held with a purposively selected design team in
a focus group setting. This team was exposed to a tentative design of a strategy for
communication skills to be integrated into engineering education. Focus group interviews
were held after each design session to obtain opinions and suggestions. A cycle of design,
focus group session, and re-design was undertaken until no substantial changes could be
made to the design. An activity system was used as a descriptive framework to articulate the
findings. A constant comparative analysis of data was used to formulate the design principles
from three identified main clusters. These design principles included elements influencing an
integrated learning context, key role players involved in the integration process, and

curriculum design elements.

Key words: communication skills; engineering education; design-based research;

activity system; activity theory; design principles
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CHAPTER 1

INTRODUCTION

1.1 PREAMBLE

This study was undertaken to collate information to determine appropriate design principles
related to the successful integration of communication skills into engineering education at a
University of Technology. In her capacity as a lecturer involved with teaching
communication skills to engineering students at this university, the researcher began to
realise that the way in which communication skills are integrated into the engineering
curriculum does not render the desired results. Seeking for answers in literature, she
discovered that research studies confirmed there is an apparent lack of understanding among
engineering educators of exactly how the integration of communication skills into
engineering education could be done effectively. Therefore, the researcher decided to
investigate the topic to formulate a set of guidelines on how communication skills could be

effectively integrated into engineering education.

Having good communication skills is perceived as a vital component of engineering
education. Professional and technical communication form part of the Engineering Council of
South Africa’s (ECSA) exit level outcomes for the Higher Certificate in Engineering and it is
expected of graduate engineering students to communicate effectively in the engineering
context (ECSA, 2012: 6-7). Language proficiency is, in essence, part of communication skills
offered to engineers in higher education. Language skills are considered a noticeable element
in the make-up of the new global engineer (Riemer, 2002: 92). Communication skills for
engineers contain components of English for Specific Purposes (ESP) and EEP (English for

Engineering Purposes). English needed by a particular group of learners could be identified



by analysing the linguistic characteristics of their specialist area of work or study
(Hutchinson & Waters, 1987: 8). Being proficient in communication skills is directly linked
to the employability of engineers. The importance of communication skills is supported by
Paul (2015: 49) who states the United Kingdom (UK) Institute of Directors identified good

communication skills as being a top generic skill employers seek in engineering graduates.

1.2 BACKGROUND AND RATIONALE

Having been involved as a lecturer in the Department of Applied Languages at a University
of Technology for the past four years where she taught communication skills to engineering
students as a service subject, a few key discussions the researcher had with colleagues and
engineering students encouraged her to conduct this study. In the opinion of a Dean in the
Faculty of Engineering at the specific University of Technology where this study was
conducted, the goal of communication skills for engineering students should be to create
skills to significantly improve their communication which in turn would leave these students
feeling like ‘improved human beings’. An ESP (English for Specific Purpose) syllabus design
for engineering students study in India by Dash (2015: 397) verifies this view by highlighting
an objective of such a syllabus could be an “overall refinement of engineering students’
perception, creating an intellect which reaches the level of composite creativity, rhythm of

life and balance”.

In her interaction with colleagues involved in service subject teaching to engineering
students, the researcher became increasingly aware that they seemed to view service subjects
as if functioning in isolation. Some lecturers noted it was difficult to make the engineering
students understand the significance of acquiring good communication skills because to the

students its relevancy to their future professional careers was unclear. On the other hand,



feedback obtained from engineering students (with whom the researcher frequently
interacted) reflected that they did not grasp the relevance or importance of learning
communication skills again within their course work. The engineering students seemed to
experience communication skills as a waste of time because it was their perception that they
had ‘to re-learn’ their Grade 12 school work. The researcher perceived that linking
communication skills into the technical and theory work as prescribed created no real value

for the students; in fact, they had a problem with contextualising it.

A thorough review of the available literature suggested there is a scarcity of guidance as well
as no clear understanding on exactly how communication skills could be integrated into
engineering education effectively. Only two studies, one by Riemer (2007: 97) and another
by Carlsson, Edstrom and Malmstrom (2010: 8-10), were found that focus on how
communication skills could be integrated into engineering education. Dyke-Ford and Riley
(2003: 327) support this by stating “truly integrated communication/engineering programs are
still rare”. Conversely, the importance of improving communication skills for engineers was
found to be a central issue in numerous research studies. (Missingham, 2006: 346), for
example, states: “The need for engineering students to acquire professional skills, in addition
to technical skills, in order to enhance both community engagement and career success has
been increasingly articulated by educators and industry professionals alike.” Riemer (2007:
89) confirms the importance of communication skills to be included as an essential
component of engineering education to facilitate not only the students’ education, but also

prepare them for their future careers.

Studies have been conducted on service subject offering to engineers and how these subjects

are sometimes practiced in isolation. According to Carlsson, Edstrém and Malmstrém (2010:



3), higher education institutions do have independent departments devoted to teaching
communication skills to engineering students. But, according to these authors, it is often
heard that their efforts is seen as isolated from the ‘real’ or ‘hard core’ engineering
curriculum (Carlsson, Edstrom & Malmstrom, 2010: 3). Riemer (2007: 91) highlights various
sources of weaknesses that could have a significant impact on an engineer’s communication
skills education. These sources include students’ attitude towards communication,
insufficient course content, and deficient or inappropriate teaching methods. Riemer (2007:
91) further states concerns are often raised by engineering students who question the

relevance of communication skills offered to them.

Engineering education has, up until recently, mostly been content driven, where social skills
are a relatively modern idea in educational offerings (Lappalainen, 2009: 124). Dyke-Ford
and Riley (2003: 325) assert research studies by engineering educators highlight students’
lack of development in their communication skills. Riemer (2007: 89) mentions in practice
there is evidence that graduate engineers lack the required standard of communication skills,
particularly when compared to the needs of the global engineering industry. Various
researchers and educators claim that linking the acquisition of academic communication
skills to authentic engineering tasks challenge students’ negative attitudes towards what they
term “learning English” on the one hand while on the other hand it could stimulate students’
motivation (Missingham, 2006: 347-348). Missingham (2006: 348) refers to studies by
Shwom and Hirsch (1999) and Jennings and Ferguson (2002). Waitz and Barrett (1997: 256)
explain this negative attitude of students versus the motivational aspect of “learning English”
by Missingham (2006: 347) as follows:
While it is true that communication skills are a critical aspect of engineering

practice, it is often the case that training in communications is viewed as a bitter



pill by undergraduate engineering students. The students feel that ‘it is not what |
came here to learn’ or they fail to recognize the importance of communication
skills for career advancement. More importantly, the students are often unaware
of the interdependence of thinking and expression, and the positive influence that

having to communicate can have on the progression towards a technical goal.

Although the integration of service subjects (for example, communication skills) into
engineering education is not a new concept, limited research has been done on how this
integration could be done (Riemer, 2007: 97). Riemer (2007: 97) specifically calls upon
future research to identify “how communication can be integrated into engineering subjects”.
In this respect, Carlsson, Edstrom and Malmstrom (2010: 2) propose that skills such as
teamwork and communication should be systematically integrated with technical subject
knowledge throughout the curriculum as this would hone engineering students’
communication skills over time — “being skills, they can be learnt” (Chalker, Cohen, Davies,

Jones, Kahn, Morris, Scott-Macnab, Spurling, Swards-Isherwood and Sylvester, 1993: 7) .

The researcher’s concern was that the existing communication skills format and learning
approach at the University of Technology was experienced by both the Faculty of
Engineering and the engineering students as irrelevant and of little value. In an effort to
contribute towards remedying this unfavourable situation, she decided to do an investigation
on which design principles could be followed so that communication skills could be
integrated into engineering education to benefit all stakeholders. It was her firm belief that by
obtaining principles to act as a set of guidelines to follow for communication skills to be
integrated into engineering education, it could potentially influence engineering students’

view and attitude towards communication skills — they could become more motivated to



improve their communication skills. In the broader sense, members of the Faculty of
Engineering could be — and feel — more empowered to do their job to the best of their ability.
Moreover, the envisioned successful integration of communication skills into engineering

education would add value to the engineering education provided by the university.

To this end, it was necessary to conduct a study focusing on exploring and developing design
principles that would be appropriate for the integration of communication skills specifically
into engineering education. The fact that literature revealed there is, indeed, limited
understanding as to how exactly this integration could be done effectively, was the catalyst

that led to the formulation of the research question.

1.3 CLARIFICATION OF CONCEPTS
In this section the fundamental concepts consistently used in the context of this study are

clarified for better understanding.

1.3.1 Communication skills

The concept, communication skills, appears in the research question. For the purpose of this
study it embraces communication skills as a general concept as well as an education-oriented
concept in a higher engineering education context. As a general concept, communication
skills mean to speak, listen, write and read. Communication per se refers to people using
languages in their daily lives to interact with each other and share information or ideas.
Importantly, to maintain and sharpen one’s communication skills will help you to say what
you mean and will help others to understand what you say whether it is at home, among

friends or in the working environment (Chalker, et al. 1993: 7).



Communication skills in an education-oriented higher engineering education context, is
typically a service subject that forms part of engineering education. It involves the teaching
and learning of skills related to language proficiency in general and communication skills in a
particular study or work environment. There is a direct link between general communication

skills and particular communication skills in any given context.

Applied to engineering education, four broad categories of communication skills have been
identified for engineering graduates: rhetorical awareness, writing, oral presentations and
interpersonal communication (Staehle, Reed, Benavidez & Riddel et al., 2015: 8). Riemer
(2007: 89) confirms there are four categories by stating “communication is multi-faced and
incorporates various elements, such as oral, written, listening, visual, intercultural,
interdisciplinary, etc. and these need to be considered when examining communication
engineering education”. English for Specific Purposes (ESP) is often included in
communication skills for engineering graduates. Agreeing with the inclusion of ESP for
engineering graduates, Riemer (2002: 93) adds it enhances not only the engineering student’s
English language training but also his or her communication skills. Therefore, the teaching of
English is often combined with the theoretical and practical courses and classes offered to

engineering graduates.

1.3.2 Service subject

In the context of this study, communication skills are offered by the Faculty of Humanities to
the Faculty of Engineering at the specific University of Technology. Reference is made in
certain chapters of this study to communication skills specifically as a service subject. This
means communication skills forms part of the engineering curriculum, but it is administrated

by the Faculty of Humanities and not by the Faculty of Engineering. The concept service



subject was coined to represent the cooperative mutual agreement between these two faculties
in terms of communication skills being included in the curriculum of one (Faculty of

Engineering) but being offered by the other (Faculty of Humanities).

1.3.3 Subject offering structure

In Chapter 4, the findings refer to a subject offering structure. This concept pertains to how
communication skills as a service subject to engineering students are offered within the
curriculum. Subject offering structure is thus the concept used to refer to the various methods
introduced in the findings on how communication skills as a subject could be integrated into

the engineering curriculum.

1.3.4 Educator/ Lecturer/ Teacher

Taking into account that this study was undertaken at a University of Technology, a higher
education context forms the basis of the education terminology used. The concepts educator/
lecturer/ teacher are used in this study with reference to the individual involved in the
practical teaching and planning of a higher education subject. Often in this study reference is
made to a communication skills lecturer or an engineering education educator. The
interrelatedness between the concepts educator/ lecture/ teacher must be noted because they

are all used throughout the study and refer to the same concept.

1.3.5 Students/ Learners/ Pupils

Seen in a higher education context, students/ learners/ pupils are referred to in this study with
reference to individuals who are registered at the particular University of Technology as
students in engineering education. Reference to this group of individuals in the study mostly

pertains to first year engineering students, unless otherwise stipulated.



1.3.6 Learning

According to the Concise Oxford English Dictionary (2006), learning refers to “the
acquisition of knowledge or skills through study, experience, or being taught”. The concept
learning in this study refers to a group of first year engineering students being exposed to
communication skills which forms part of their engineering curricula in a classroom setting

where learning is facilitated by a lecturer.

1.3.7 Classroom

A classroom is defined in the Concise Oxford English Dictionary (2006) as “a room in which
a class of pupils or students is taught”. The concept classroom in this study refers to a group
of first year engineering students being exposed to communication skills which forms part of
their engineering curricula in a classroom setting. A lecturer is typically present and
facilitates the students’ learning process. The classroom where facilitation takes place is

situated on the grounds the University of Technology.

1.3.8 Engineering education

According to the Concise Oxford English Dictionary (2006), education refers to “the process
of receiving or giving systematic instruction, especially at a school or university”. The
concept engineering education used in this study refers to teaching that takes place in a
classroom setting. A lecturer facilitates learning with first year engineering students. The

communication skills material used forms part of their engineering curricula.



1.3.9 Skills

The concept skills is defined in the Concise Oxford English Dictionary (2006), as “the ability
to do something well; expertise”. Skills are also referred to in this study as “a set of skills”
pertain to certain specific skills deemed necessary for engineering students to acquire during
their studies. For these engineering graduates “skills” is linked to their employability. To be
employable, good communication skills is one of the essential skills that these students must

acquire.

1.3.10 Differentiation
The Concise Oxford English Dictionary (2006) defines differentiation as “to recognize or
ascertain what makes (someone or something) different”. In a classroom setting,
differentiation can be defined as “the process by which differences between learners are
accommodated so that all students in a group have the best possible chance of learning”
(British Broadcasting Corporation Active, 2010). For the purpose of this study it was
accepted that classrooms at a University of Technology in a South African consist of mixed-
ability students. To support this view of ‘mixed-ability’ within a higher education
engineering group of students, Fisher (2011: 43) did a study for the Engineering Council of
South Africa (ECSA). Two of Fisher’s observations are noted below.
The top students are better these days than in the old days, they are some of the
best engineers who ‘ve ever graduated here, but there is also a longer tail of weak
students. This long tail of weaker students works very hard, takes notes of
everything, but if you say good morning, they will write that down too! (Fisher,

2011: 43)
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The experience of ‘tinkering * with things, of fixing a plug or working on a car or a
farm machine, of using tools or being able to drive, and a curiosity about how
things work, were repeatedly said to be an important part of what may be called
the ‘cultural capital® that some students bring to their engineering studies - and

that some students lack (Fisher, 2011: 50).

Therefore, differentiation is used as the concept to illustrate how ‘the class’ (students in the
class’) level of capability and ability are linked to the capabilities and abilities of the lecturer
as well as to those of the co-students’. In the study reference is also made to differentiated
instruction, differentiated assessment and differentiated learning. In these instances, the

clarification of the concept differentiated remains the same as it is explained here.

1.3.11 Design-based research

Forming part of the research methodology for this study, a design-based research approach
was used. Reference is made to design session, design team and stakeholders. A design
session took place to expose the purposefully selected design team to a tentative design.
Design sessions were repeated until no changes were made to the design. A stakeholder is
defined by the Concise Oxford English Dictionary (2006) as “a person with an interest or
concern in something”. Stakeholders in this study were the members of the design team
purposefully selected to participate in the study. More insight is given in Chapter 3 with

regards to the composition of the design team.

1.3.12 Activity theory
Activity theory forms part of the descriptive framework for this study. Activity theory

originated during the 1920s and 1930s from the work done by the Russian psychologists
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Vygotsky (1978) and Leont’ev (1978). Drawing from authors on activity theory like
Engestrom (1987), Engestrom (1993), Leont’ev (1974) and Nardi (1996), Barab, Evans and
Baek (2004: 199-200) defined activity theory “as a psychological and multidisciplinary
theory with a naturalistic emphasis that offers a framework for describing activity and
provides a set of perspectives on practice that interlink individual and social levels”. In this
study the activity system elements (subject, object, tools, rules, community and division of

labour) were used to analyse the data.

Activity theory focuses on the interaction of human activity and consciousness within its
relevant environmental context and artefacts are created and transformed during the
development of the activity itself (Uden, Valderas & Pastor, 2008: 4) and contains six
elements: subject, object, tools, rules, community and division of labour (Roth, 2004: 2).

Human activities are driven by certain needs where people wish to achieve certain purposes
(Uden, Valderas & Pastor, 2008: 4). An activity is undertaken by a subject (individual) using
tools to achieve an object (objective) thus transforming objects into outcomes. Relations
between these elements are mediated; subject and object with a tool. Artefacts are created and

transformed during the development of the activity itself (Uden, Valderas & Pastor, 2008: 4).

1.4 AIM AND OBJECTIVE OF THE STUDY

The aim of the study was to determine design principles associated with the integration of
communication skills into engineering education. To achieve this aim, the objectives were to
use a design-based research approach to obtain suggestions from a design team and then to
analyse the gathered data by means of sorting codes into predetermined categories based on

an activity system. Criteria were assigned to the predetermined categories which was based
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on the six elements of an activity system as outlined in the activity theory by Jonassen and

Rohrer-Murphy (1999: 61).

1.5 PROBLEM STATEMENT AND RESEARCH QUESTION

It is widely accepted for engineering students to not only need a high level of technical
efficiency but to also be competent communicators if they are to engage meaningfully within
the engineering industry. Engineering communication skills however is often a service
subject which functions in isolation and is seldom seen to be contextually relevant by
engineering students. The integration of communication skills into a broader engineering
education could significantly enhance how the subject and the set of skills which accompany
it are perceived by all relevant stakeholders. There are however very few guidelines
concerning how this could be achieved effectively. It is therefore appropriate to propose the
following research question: “What design principles are associated with the integration of

communication skills into engineering education?”

1.6 DELIMITERS OF THE STUDY
Firstly, the aim of the study was not to develop a curriculum but rather a set of guidelines in
the form of design principles that could be used as guidelines for the integration of

communication skills into engineering education.

Secondly, for this study the formulation of design principles could not be limited as it
represented opinions and suggestions of individuals. In other words, in general these design
principles are not set steps or procedures to be followed for the integration of communication

skills into engineering education. Although there are a few guidelines that could be taken to
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take into account in this process, these design principles should guide future development and

work.

Thirdly, certain members of the study who represented the academia had a long history of
working in a University of Technology environment. Because they had grown accustomed to
a certain way of doing things, and adapting to change is difficult if one is used to the ‘old
ways’, the possibility that this factor could have influenced limited context opinions from
these participants on how integrated subjects could be offered to engineering students, could

not be excluded.

1.7 THEORETICAL FRAMEWORK

This study was situated within a framework consisting of various interrelated disciplines and
fields of study. Prominent among these were communication skills, ESP, English for
Engineering Purposes (EEP), engineering education in a higher education context, and

integration strategies.

Communication skills and the reason why these are important within the context of the
engineering profession was explored. Lappaleinen (2009: 128) emphasises that
“communication is an inseparable part of corporate life, embracing all work-place activities
and coming across in all behaviour involving inter-human liaisons”. Mastery in English
language skills is recognised worldwide as an important component of effective
communication skills given its widespread status across the globe as a lingua franca (Riemer,
2002: 91). Agreeing with Riemer (2002), Dash (2015: 385) states in a paradigm shift
towards globalisation, “competent English communication” is needed to form part of the

development of skill sets and abilities. The various characteristics, strategies and assumptions
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germane to ESP as well as those allied to EEP were relevant to the current study. At the time
of study English language learning formed part of communication skills which was included
in the Engineering Diploma curriculum. English language teaching was applied in this
context for a particular and specific purpose: EEP/ English for Occupational Purposes (EOP)

/ English for Business Purposes (EBP).

The role of ESP summarised by characteristics, distinctions, concepts and classifications
formed the background for what is meant when ‘communications skills applicable for
engineers’ is referred to in this study. Riemer’s (2007: 3) belief is that “ESP accomplishes
more in the education of engineering students by directing the learner’s attention on the
particular terminology and communication skills required in the profession”. Seetha (2012: 1)
states ccommunication skills “is critical for an Engineer who aspire to carry out his
professional practice in the global arena”. Unfortunately, as Hyland (2002: 386) points out,
ESP is often regarded as a ‘service activity’ at universities; shunted off into special units and
marginalised as a remedial exercise designed to fix-up students’ problems. Hyland’s (2002:
386) viewpoint is especially challenging in modern times when taking into consideration that
the English language has become a major medium for communication across borders globally

(Dash, 2015: 385).

Looking at engineering education, it is critical to realise that within the engineering industry
there is a need for ‘global engineers’ applying their skills in a ‘global environment’ (Dash,
2015: 385). In other words, in the engineering industry engineers are required to operate in
environments where they work close together in a team and apply soft-skills in cross-cultural

settings. Lappalainen (2009: 123) asserts engineers must be adept at communication,
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collaboration, networking, feedback provision and reception, teamwork, lifelong learning, and

cultural understanding. Del Vitto (2008: 3) agrees with the former author and adds:

. in the new environment, skills will be needed, skills that will go beyond
traditional technical capabilities ... qualities and skills an engineer of the 21%
century will need to succeed; good communication skills, including multiple
languages, the ability to work in teams, cross-cultural sensitivity and knowledge,
social awareness, capacity to handle complex systems, business acumen and sense

of entrepreneurship.

Fortunately, within the higher education framework an innovative trend has been observed.
Global businesses are starting to produce young professionals equipped with particular kinds
of credentials and skills while also developing students who are skilled communicators,
effective critical thinkers, dynamic problem solvers, and productive team members (Altbach,

Reisberg & Rumbley, 2009: 26).

Finally, the integration strategies of non-technical subjects and technical subjects within
engineering education forms part of the education framework. But, instead of originating
from and being developed by the Faculty of Engineering itself, programmes that integrate
communications and engineering disciplines have tended to originate in external departments
(Dyke-Ford & Riley, 2003: 326). For instance, at the University of California at Santa
Barbara in the United States of America (USA), a writing program faculty teach a three-
quarter engineering communication sequence to freshman engineering students (Dyke-Ford
& Riley, 2003: 326). An Engineering Design and Communication course at Northwestern

University’s, USA, uses a dual focus on design and communication to solve problems (Dyke-
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Ford & Riley, 2003: 326). At Rowan University engineering undergraduate students
undertake a composition course outlined by the Council of Writing Program Administrators
upon which an eight semester Engineering Clinic sequence is followed with the emphasis on
professional development (Staehle et al., 2015: 7). A similar approach was used at the
University of Technology where this study was done because communication skills for
engineers were not administered by the Faculty of Engineering but by the Faculty of

Humanities.

Lappaleinen (2009: 128) states communication has a key function in the long run to bringing
shareholder value, and specifically calls for university systems, to integrate communication
into subject curriculum for engineers. Carlsson, Edstrém and Malmstrém (2010: 6) state by
integrating communication training in engineering education, students’ development into

global employable engineers is supported in a better and more productive way.

1.8 SUMMARY OF THE CHAPTERS

The existing literature on communication skills, ESP and engineering education is reviewed
in Chapter 2 of this study. Definitions and clarifications are provided for the key notions in
the literature as well as those used in this study, namely, communication skills for
engineering students; engineering education; communication skills; engineering education
and industry; and integration of communication skills into engineering education. The
researcher included discussions on ESP and its relationship to communication skills as well
as its relationship to engineering education. It was important to provide content on what ESP
is because “proficiency in English is considered as one of the employability skills” (Puri¢,
2013: 61). In fact, Dash (2015: 387) asserts “good communication is more than just a manner

of grammar, structure and combination of words, and these skills have not been adequately
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provisioned for”. A discussion on design-based research and activity theory is included in

Chapter 2 because it formed part of the theoretical framework of the current study.

It is imperative to explain the thought process behind the use of the research approach, design
and methods. The research design and methods applied are discussed in Chapter 3. This study
adopted a design-based research approach in order to formulate design principles concerning

how best communication skills could be integrated into engineering education.

The findings of the study are presented, analysed, and interpreted in Chapter 4.

In Chapter 5, the findings are discussed. A literature reflection is undertaken in an attempt to

link the study findings to relevant established literature.

The conclusions drawn from the analysis, interpretation, and discussion of the findings of the
study are summarised in Chapter 6. The recommendations, based on the conclusions drawn,
are also presented in Chapter 6. These recommendations could contribute to the field of study
because it informs academia involved in engineering education and who make use of service
subjects such as communication skills, to include certain design principles in their teaching
and learning approach. These design principles were formulated to provide a set of guidelines
to improve the understanding of how best integration of communication skills could be

executed.
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CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

An investigation into ways in which communication skills could be effectively integrated into
engineering education requires an engagement with concepts, theories, and arguments related
to professional communication and literacy skills. The various characteristics, strategies and
assumptions germane to English for Specific Purposes (ESP) as well as those allied to
English for Engineering Purposes (EEP) are relevant in this regard and will be explored in
this chapter. These discussions are situated within the broader context of higher education in

South Africa with a specific emphasis on engineering education.

The evolution of English as a lingua franca, in particular the language of industry within the
engineering domain, will be briefly discussed. Given that the focus of this study was on
developing a set of principles that could form the foundation for the integration of
communication skills into broader engineering education, the various studies and theories that
support this initiative are included in this discussion. It is, however, important to begin the
formulation of a theoretical framework relevant to this study with an examination of what is
meant by ‘communication skills’ and why these skills are important within the context of the

engineering profession.

This chapter concludes with a discussion concerning design-based research and activity
theory. Even though these two concepts were an integral part of the research design of the
study, their basic assumptions and characteristics found a place in a review of the literature

that helped to establish the theoretical and conceptual framework applicable to this study.
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2.2 COMMUNICATION SKILLS

An examination of concepts related to communication skills and how they relate to both the
engineering profession and the engineering education was an important undertaking for a
study that aimed to offer guidelines on how these concepts could be integrated into the
education of engineers. A contextualised definition of communication skills is explored in
this chapter followed by a consideration of the importance of these skills to both an

engineering student as well as a practising engineer.

2.2.1 Broad definition

Concepts related to communication are so pervasive and interwoven in “all organizational
activities that the mere definition of what is pure communication and what is leadership,
personnel management or marketing” is extremely difficult (Lappaleinen, 2009: 124).
However, communication may be considered to be the process of creating meaning between
two or more people through the expression and interpretation of messages (Cleary, 2008: 2).
This process allows individuals to ensure that a message is received by another effectively
and efficiently. Communication, according to Riemer (2007: 89) is “multivaceted and
incorporates various elements, such as oral, written, listening, visual, intercultural,
interdisciplinary etc.”. Lappaleinen (2009: 128) expands on this by emphasising
“communication is an inseparable part of corporate life, embracing all work-place activities
and coming across in all behaviour involving inter-human liaisons”. Within an industrial or
corporate environment, for example, in an engineering company, an employee is considered
to have effective communication skills if verbal (spoken), non-verbal (written, spoken) and
written communication are applied in such a way that the company receives benefit from its
execution. English language skills are an important component of effective communication

skills given its widespread status across the globe as a lingua franca (Riemer, 2002: 91).

20



2.2.2 Importance of proficient communication skills within a technical environment

Mills and Treagust (2003: 2) point out there is a general consensus across many countries that
people operating in a technical environment need to have proficient communication skills.
This is supported by Darling and Dannels (2003: 254) who indicate that students in various
technical and scientific fields are expected to be proficient both technically and
communicatively. Practising engineers are no longer able to compare their daily tasks
effectively “with plain substance expertise; instead they must be adept at communication,
networking, feedback provision and reception, teamwork, lifelong learning, and cultural

understanding (Lappalainen, 2009: 123).

In 1995 the National Research Councils’ Board of Engineering in Washington, USA, released
a report with recommendations for a redesign of the engineering curriculum towards a more
professional focus with specific attention on instruction in communication (Darling &
Dannels, 2003: 254). Daniels and Dannels (2003) released a report stating the results of
practising engineers’ descriptions of the importance of oral communication. Their data
suggest that “engineering practice takes place in an intensely oral culture and while formal
presentations are important to practising engineers, daily work is characterized more by
interpersonal and small group experiences” (Daniels & Dannels, 2003: 254). These authors
assert that communication skills such as “’clarity, translation, negotiation, and listening” are

vital (Darling & Dannels, 2003: 254).

Being proficient in communication skills is directly linked to the employability of engineers
not only in the local market but also internationally. According to Paul (2015: 49), the UK

Institute of Directors identified good communication skills as being a top generic skill

21



employers are seeking in graduates. Since communication is the basis for all human
interaction and group functioning, Paul (2015: 49) posits that South African engineers and
graduate engineers who possess competent communication skills are equal to “local and
international counterparts” and could find employment internationally using English as their

medium if they choose to do so.

2.3 ENGINEERING EDUCATION

2.3.1 Anoverview

Although the relevance of communication skills to engineering students is often deliberated
among engineering students and university staff, Vest (2005: 168) warns engineering
departments must not be “tempted to crowd the humanities, arts and social sciences out of the
curriculum”. He states because the USA recognised the vital contribution these subjects make
to the “creative, explorative, open-minded environment and spirit necessary to educate the
engineering of 20207, it set engineering education in the USA apart from that offered in much
of the rest of the world (Vest, 2005: 168-169). Thus, for engineering students to view
communication as relevant and crucial to engineering processes, engineering educators need
to include communication instruction in their thinking, planning and teaching environment
(Dyke-Ford & Riley, 2003: 327). This view is supported by Missingham (2006: 355) who
states “a shared agenda between language and Engineering disciplines” could broaden
engineering students’ understanding of why communication skills are necessary and,

consequently, their “recognition of the importance of communication in Engineering”.

Jensen (2000: 37) states since 2000 an essential part of engineering students’ education at the
Technical University of Denmark included the development of students’ collaborative skills;

the acquirement of the ability to work in interdisciplinary teams (to be able to function
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effectively and appropriately in their future working lives); and an ability to become skilful in
interdisciplinary teamwork. At this university the focus is therefore on the future; the future
will call “for a higher level of ability to communicate about technically complex matters,
both to members of other professions and to lay people” (Jensen, 2000: 37). It is therefore
only in their future when being part of the labour market that the students will derive
understanding and gain significance from their past education and the subject matter it

encompassed.

In 2003, at the Katholieke Universiteit Leuven in Belgium, an initial reform effort resulted in
the introduction of a series of mandatory courses focusing on a number of underdeveloped
competencies in the Engineering Bachelor’s programme (Vander Sloten et al., 2004: 1).
Skills in “problem solving and designing, communication and cooperation and basic
intellectual skills” represent the main areas of competence emphasised in the courses and
substantial time is now spent on conveying communication competencies through “project-
based team work” (Versteele, Berbers & Londers, 2012: 2). Clearly, as Vander Sloten et al.
(2004: 1) state, it is generally recognised worldwide that the paradigms of engineering

education have, and are still, changing.

2.3.2 Engineering English in the industry

According to Jensen (2000: 37) and Grinwald (1999: 371), there is ample evidence in
literature that graduate engineers lack the required standard of communication skills,
particularly when compared to the needs of the engineering industry internationally (Seetha,
2012: 2). The extent of the universal challenge experienced in the global burgeoning
engineering industry versus the scarcity of engineers proficiently skilled in the English

language is perhaps realised most fully when considering the Malaysian example. The
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Malaysian Employers Federation stated in 2004 that “engineering and science graduates were
the most sought after graduates due to the proliferation of these industries both in Malaysia
and globally” (Kassim & Ali, 2010: 168). Yet, in 2006 — only two years later — Phang (2006,
in Kassim and Ali 2010: 168) wrote the government of Malaysia revealed that 45 000 college
graduates were unemployed; their inability to find employment was mainly caused by a poor
command of the English language. Kassim and Ali’s (2010: 168) interpretation that although
highly qualified academically, many employers were cautious to hire these graduates due to
their poor proficiency in the English language may very well be quite probable in other

national and international engineering industry settings.

Within the global industry there has been immense support for not only the important role
communication skills play, but also for academic institutions to review their course design
(Dash, 2015: 387). This is mainly due to the need for ‘global engineers’ applying their skills
in a ‘global environment’. In other words, the engineering industry requires engineers to
operate in environments where they do teamwork and have to apply soft skills in cross-
cultural settings. Lappalainen (2009: 123) explicitly states engineers must be skilled in
communication, collaboration, networking, feedback provision and reception, teamwork,
lifelong learning, and cultural understanding. Accordingly, the author states: “This calls for a
change in university curricula challenging the current university system to supply graduates
that possess working life skills relevant in today’s work communities.” (Lappalainen, 2009:
123). Also, in the opinion of Riemer (2007: 89), engineering graduates need an ever-
increasing variety of skills to maintain relevance with the global environment of the new
millennium. He goes on to state communication skills are a crucial component of these skills
offered, which is acknowledged by academia and industry alike. Grandin (2006: 1) concurs

with Riemer’s (2007) view and writes, “American Engineers are to be competitive in this
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global scenario, they must not only be equipped with cutting edge technical skills and
knowledge, but also with cutting edge personal and communication skills for collaboration

across nations, continents, languages and cultures.”

In a study done by Grandin and Hirleman (2009: 3, 12) the authors mention that a group of
23 distinguished engineers in Newport, Rhode Island, USA signed a broad agreement, The
Newport Declaration, in which the fact that the globalisation of engineering education has
become a matter of great urgency, takes prominence. Also emphasising that the “increasing
economic globalization is transforming the very nature of the engineering profession”,
Chang, Atkinson, and Hirleman (2009: 1) assert that “future engineers need not only to be
proficient in the technical subjects, but also be informed about international technological
trends and business practices and familiar with languages and cultures”. The challenges
facing the new ‘global engineers’ who seek employment in the new ‘global environment’ is
confirmed by the following statement of Del Vitto (2008: 3):

. new environment, new skills will be needed, skills that will go beyond
traditional technical capabilities ... qualities and skills an engineer of the 21%
century will need to succeed; good communication skills, including multiple
languages, the ability to work in teams, cross-cultural sensitivity and knowledge,
social awareness, capacity to handle complex systems, business acumen and sense

of entrepreneurship.

Clearly, the evolution of the present-day global engineering industry highlights that

engineering education needs to develop and change to meet the unique demands of the

modern industry.
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2.3.3 Communication skills within engineering education

Engineering education has to play a participatory role in the engineering industry’s process of
change to the extent that it becomes actively engaged in the continual endeavour to expand a
unique knowledge and skills base from which the graduate engineer can draw upon in any
situation at any time anywhere in the world. As discussed, engineering educators and authors
agree that having effective communication skills is a vital tool for both the personal and
professional development of graduate engineers. On a personal level it develops self-worth,
enhances leadership skills, and motivates innovative thinking processes. On a professional
level, the mastery of effective communication skills results in coordinated strategy planning

and cooperative action-taking for the successful achievement of goals.

Visiting the literature the importance of improving communication skills for engineers is an
issue mentioned in many research studies, but only two studies (Riemer (2002) and Carlsson,
Edstréom and Malmstrém (2010)) address the how communication skills could be integrated
into engineering education. Therefore, a gap exists between the necessity for including
communication skills in engineering education on the one hand, and determining how these
skills can form part of an engineering syllabus as well as how to offer it to engineering
students on the other hand. It is this gap, explained by Hutchinson and Waters (1987: 55) as
the lack of bridging the engineering student’s current proficiency and her or his needed

proficiency, that seems to be the problematic issue within engineering education.

English for Specific Purposes (ESP) was a critical component included in this study because
its characteristics, distinctions, concepts and classifications typifies what is meant when
‘communications skills applicable for engineers’ is referred to in this study. ESP is how

communication skills is offered to engineering students; as a matter of fact, generally
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engineering communication is translated into English for Engineering Purposes (EEP).
Riemer’s (2007: 3) belief is that “ESP accomplishes more in the education of engineering
students by directing the learner’s attention on the particular terminology and communication

skills required in the profession”.

The English needed by a particular group of learners is identified by analysing the linguistic
characteristics of their specialist area of work or study (Hutchinson & Waters 1987: 8).
Thereafter, researchers moved away from English grammar and focused on discovering ways
in which language is actually used in real communication. This gave rise to the view that
there are important differences between, for example,. the English used in the commerce
domain and that used in an engineering environment (Hutchinson & Waters, 1987: 7).
Hyland (2002: 386) explains that the practice at universities is often to regard comunication
skills as a marganalised ‘service activity’ which is not recognised as an entire unit, but as a
lone component and therefore offered as a kind of remedial exercise designed and offered by
other independent departments to ‘fix-up students’ problems’. The assumption underlying
this practice is that there is a single literacy which students have failed to acquire, probably
because of gaps in school curricula or the insufficient application of learners themselves
(Hyland, 2002: 386). Particularly first year students at universities are seen as enrolled
students with a deficit of literacy skills which can be ‘topped up’ in a few English classes
(Hyland, 2002: 386). Unfortunately, this position seems to be gaining ground in many
universities where, under the impact of increasing economic stringency and the banner of
‘rationalisation’, there have been moves away from specificity in university ESP classes
towards teaching more ‘generic’ skills and language (Hyland, 2002: 388). In other words,
they seem to be backtracking to practices that are no longer ESP but closer to general English

teaching.
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According to Hutchinson and Waters (1987: 19), English for a specific purpose is an
approach to language learning (based on the learner’s need) and language teaching in which
all decisions to content and method are based on the learner’s reason for learning, “Tell me
what you need English for and | will tell you the English that you need.” (Hutchinson &
Waters, 1987: 8). Hence, ESP requires the careful research and design of pedagogical
materials and activities for an identifiable group of adult learners within a specific learning
context (Johns & Dudley-Evans, 1991: 298). This ESP approach was stimulated by
developments in various fields of study; the international expansion of scientific, technical
and economic activity created a need for an international language. This led to the emergence
of English as an established lingua franca (Hutchinson & Waters, 1987: 6). Also contributing
to the rise of ESP was the importance of the learners and their attitudes to learning
(Hutchinson & Waters, 1987: 8). It is now recognised that learners have different needs and
interests which influence their motivation to learn; consequently, these have an impact on the
effectiveness of their learning (Hutchinson & Waters, 1987: 8). This realisation lends support
to the development of courses in which ‘relevance’ to the learners’ needs and interests is

paramount (Hutchinson & Waters, 1987: 8).

It is therefore important to discuss the role of ESP summarised by characteristics,
distinctions, concepts and classifications to provide a background to establish how the

concept, what is meant by communications skills for engineers, was applicable to this study.

2.3.3.1 ESP classifications: EOP and EEP
English language learning forms part of communication skills which is included in the

Engineering Diploma curriculum. English language teaching is applied in this context for a
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particular or specific purpose; English for Engineering Purpose (EEP)/ English for

Occupational Purposes (EOP)/ English for Business Purposes (EBP).

Various abbreviations are used to describe ESP such as English for Academic Purposes
(EAP), English for Occupational Purposes (EOP), English for Science and Technology (EST)
and English for Business Purposes (EBP) (Dudley-Evans & St John 1998: 5). ESP is
classified into two main areas: English for Academic Purposes (EAP) and English for

Occupational Purposes (EOP). ESP classification by experience is simplified in Figure 2.1.

—  Pre-experience

—— | EOP |—— Simultaneous/ In-service

—— Post-experience

— — Pre-study
Forstudyina = In-study
specific discipline [ Post-study

i— | EEP/EAP
— Independent
As a school subject | P
— Integrated

Figure 2.1: ESP classification by experience (Robinson 1991: 3-4)

Dudley-Evans and St John (1998: 6) compiled a diagram in terms of ESP classification by

dividing EAP and EOP according to discipline or professional area.
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English for Specific Purposes

/

English for Academic Purposes

IRARORA

English for (Academic) Science and Technology
English for (Academic) Medical Purposes
English for (Academic) Legal Purposes

English for Management, Finance and Economics

N

English for Occupational Purposes

/ AN

English for Professional Purposes English for Vocational Purposes

=
=

English for Medical Purposes @ Pre-vocational English

English for Business Purposes @ Vocational English

Figure 2.2: ESP classification by professional area (adapted from Dudley-Evans & St John

1998: 6)

According to Dudley-Evans and St John (1998: 7), EOP is seen as English for non-academic
purposes. The above classification places English for Business Purposes (EBP) as a category
within EOP. Dudley-Evans and St John (1998: 7) argue that EBP is often seen separate from
EOP because of General English, Specific Purpose English and due to the fact that it is a
comprehensive category. They derived their motivation from their conclusion that ‘a business
purpose’ is ‘an occupational purpose’; therefore, logically, it is placed within EOP (Dudley-

Evans & St John 1998: 7).

2.3.3.2 Characteristics in ESP

ESP has a number of characteristics which distinguishes it from General English (GE). ESP
is designed to meet specific needs of the learner by making use of the fundamental
methodology and activities of the discipline it serves, but it is positioned on the language
(grammar, lexis, and register), skills, discourse, and genres appropriate to these activities.

Furthermore, in a specific discipline it may be related for adult learners, but it is developed
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mostly for advanced students having some primary knowledge of the language system (Johns

& Dudley-Evans, 1991: 298).

2.3.3.3 Distinctions in ESP

Hutchinson and Waters (1987: 16) highlight the importance of distinction in ESP. According
to them, the following concepts need to be considered: English as a Second Language (ESL);
English for Occupational Purposes (EOP); English for Academic Purposes (EAP); and by
extension English for Engineering Purposes (EEP). The authors note there is not a clear
distinction between EAP and EOP because people are able to “work and study
simultaneously; it is also likely that in many cases the language learnt for immediate use in a
study environment will be used later when the student takes up, or returns to, a job”

(Hutchinson & Waters, 1987: 16).

2.3.3.4 Concepts in ESP

2.3.34.1 Needs, discourse, register, and genre analysis

Needs analysis (also known as needs assessment) has a vital role in the process of designing
and carrying out any language course — whether it be English for Specific Purposes (ESP) or
a general English course — and its centrality (Songhori 2008: 2). Fatihi (2003: 39) refers to
needs analysis as the process for identifying and defining valid curriculum and instructional
and management objectives in order to facilitate learning in an environment that is closely
related to the real life situations of the learner. According to Iwai et al. (1999: 6), a needs
analysis refers to activities involved in collecting information that will serve as the basis for
developing a curriculum which will meet the needs of a particular group of students. The
focus is on the learner; the needs, goals and wishes of the learners have to be taken into

account to make the students reach the intended language level (Goziiyesil, 2014: 4182).
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Tarone and Yule’s (1989: 33) stance, being similar to that of Goziiyesil (2014), is that
teachers and administrators should find out learners’ specific aims for learning a language.
For instance, before starting with the design process of curriculum and materials, one must
know in advance whether learners are learning the language for employment purposes, to
take part in a conference (national and/ or abroad) or to pursue an academic career and so on

(Tarone & Yule 1989: 33).

Swales (1988: 189) explains the centre of discourse analysis is upon word or item counts or
‘lexicostatistics’. The three likely avenues for modern item counts are a) ‘tense/ aspect/ mood
function approaches’; b) ‘communicative notions’; and c) ‘concordancing’. Discourse
analysis is a second element closely related to ESP and is linked to the examination of written
or oral language, generally for purposes of designing curricular materials (Johns & Dudley-
Evans, 1991: 299). The assumption behind register analysis is that, while the grammar of
scientific and technical writing does not differ from that of general English, certain
grammatical and lexical forms are used much more frequently (Dudley-Evans & St John,

1998: 21). Swales (1990: 58) describes a genre as follows,

A class of communicative events, the members of which share some set of
communicative purposes. These purposes are recognised by the expert members
of the parent discourse community, and thereby constitute the rationale for the
genre. This rationale shapes the schematic structure of the discourse and
influences and constrains choice of content and style ... exemplars of a genre
exhibit various patterns of similarity in terms of structure, style, content and

intended audience.
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2.3.4 Engineering education functioning in a higher education context

Questions about the purpose of curriculum and higher education are predominantly
noticeable in developing regions where developing economies require both specialists trained
for science and technical professions as well as strong leaders with generalist knowledge who
are creative, adaptable, and able to give broad ethical consideration to social advances

(Altbach, Reisberg & Rumbley, 2009: x).

2.3.4.1 Global changes in higher education

Worldwide, a great deal of change has taken place in higher education in the past half-century
and to comprehend the scope and complexity of these trends is extremely difficult. The Task
Force on Higher Education and Society (2000: 15) states education is a key focus for
governments, knowing that (‘high-quality education systems develops high-quality human
capital’), because “knowledge, skills, and resourcefulness” of individuals are crucial to the
world economy. According to Altbach, Reisberg and Rumbley (2009: 1), “one can, without
risk of exaggeration, speak of an academic ‘revolution” — a series of transformations that

have affected most aspects of postsecondary education worldwide”.

In the modern period, the teaching mission of a university is a “central responsibility”
(Altbach, 2008: 5). The author states the goal is of a university is “to educate people to work
effectively in an increasingly technological world”, in other words, “to provide the technical
skills needed for a growing number of jobs and professions that require sophisticated

knowledge and an education that instils the ability to think critically” (Altbach, 2008: 5).

In the global business milieu the trend is to produce young professionals with particular kinds

of credentials and skills as well as developing students who are skilled communicators,
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effective critical thinkers, dynamic problem solvers, and productive team members (Altbach,
Reisberg & Rumbley, 2009: 26). This assertion is supported by Moore and Morton (2015: 1)
who refer to “twenty-first-century skills” as consisting of abilities such as “communication,
critical thinking, team work and creativity”. Engineers must be able to operate in diverse
(increasingly international and intercultural) environments which is changing the way
teachers teach and students learn in many contexts as well as the specific content to which

students are exposed (Altbach, Reisberg & Rumbley, 2009: 26).

Seetha (2012: 1) states the English language has become a major medium for communication
across borders globally: “Communication skill is essential for an Engineer who aspire to
carry out his professional practice in the global arena”. Jensen’s (2000: 37) statement that the
successful collaboration among the engineering students at the Technical University of
Denmark depends on their ability “to communicate available knowledge effectively” is
acknowledged by Riemer (2002: 93), but the latter furthers a warning that “a deficiency in
this area may result in barriers for graduates’ personal and professional development”. Seetha
(2012: 1) view engineering communication skills as consisting of “several core elements such

as fluency in the English language and the fundamentals of visual communication”.

Missingham (2006: 355) found that increased levels of communicative competence relate
directly to employability and success in the engineering industry. Today the importance of
communication skills (as a soft-skill) is a necessity in the global market. VVander Sloten et al.
(2004: 1) summarise the ubiquitous demand on engineers and engineering students aptly: “On
the one hand, students have to master an ever increasing body of basic mathematical and
scientific courses, as well as technological courses. On the other hand, engineers must

possess a set of skills and professional attitudes allowing them to function in a team and
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preparing them for life-long learning.” Moreover, in a report released by the World Bank it is
stated “the knowledge economy is more often requiring a workforce of generalists who are
adaptable, know how to learn, and can manage and assimilate greatly expanded quantities of

information” (Task Force on Higher Education and Society, 2000: 83).

2.3.4.2 Higher education within a South African context

Modern engineering is a dynamic profession and therefore engineers must acquire new ways
of knowing — knowing connotes that one has a solid base on which to structure an action or
way of being. That base is knowledge, but in order to gain knowledge one has to employ a
process known as learning (Zander, S.a: 7). Parse (1998: 119) brings the significance of
language learning to the present consideration with the statement: “Languaging is not just
what the person says with words, but how the whole message is uncovered in the context of

the situation.”

The role of the 21st century engineer in society is indeed changing — not only are they
required to perform in technical and also in non-technical capacities, but they practise their
profession in many contexts (Seetha, 2012: 1). Obviously, we are now at a point where new
pressures and demands are placed on engineering faculties in universities around the world.
Engineering education requires a more outward look with an increased ability to produce
graduates who would be able to lead the engineering profession with its increasing pressures

and challenges arising from the broadening roles of an engineer (Seetha, 2012: 1).

This study was conducted at a Technical University which came into actuality in 2004 when
three institutions were merged envisioning the reconstruction of the higher education system

into a more efficient, single, national-coordinated system in line with the needs of the 21st
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century. The current engineering professions in South Africa comprise engineers, engineering
technologists, and engineering technicians. A fourth designation, ‘certificated engineer’,
refers to holding specific certificates for specific roles in mining and industry. The
description first of all depends on the tertiary qualification that has been attained. Engineers
hold a four-year Bachelor of Science (BSc (Eng)) or Bachelor of Engineering (BEng/Ing)
degree from a university, technologists hold a Bachelor of Technology (BTech) degree from
a University of Technology, and technicians hold a National Diploma (NDip) from a

University of Technology (Erasmus & Breier, 2009: 75).

Engineering communication skills forms part of the Higher Certificate in Engineering (NQF
Level 5) (Engineering Council of South Africa (ECSA), 2012: 4). The Engineering Council
of South Africa (ECSA) has an accreditation system for higher education programmes
relating to engineering qualifications. The accreditation system follows the general principle
that learning outcomes are to be internationally comparable and procedures for accrediting
programmes against prescribed standards are to be according to best practice, transparent, and
fair (ECSA, 2012: 6). The accreditation criteria are the set of requirements indicating that a
programme is of adequate quality; this includes the structure, learning outcomes achieved,

educational process, and resourcing and sustainability (ECSA, 2012: 6).

In the field of Manufacturing, Engineering and Technology this Higher Certificate in
Engineering is comprised of 140 credits. According to ECSA (2012: 2), the purpose of the
Qualification Standard for Higher Certificate in Engineering is vocational and occupational in
nature and provides an elementary introduction to knowledge (of general principles and

application), cognitive and conceptual tools, and practical skills for further studies.
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This qualification shows one has a basic level of higher education knowledge and
competence in a particular field or occupation and one is also adept to apply such knowledge
and competence in an occupation or role at the workstation (ECSA, 2012: 2). With reference
to the credits and division thereof within knowledge areas, a total of 7 credits are granted to
Complementary Studies which are relevant to the engineering practice (ECSA, 2012: 3). In
this area, disciplines outside of the engineering and natural sciences as well as mathematics

are included. The relevance is structured in the following manner (ECSA, 2012: 4):

(a) principles, results and method are applied in the engineering practice (engineering
economics, impact of technology on society, and effective communication);
(b) study broadens the student’s perspective in the humanities or social sciences to

support an understanding of the world.

Skills within the field of communication are referred to in Exit Level Outcome 6 of
Professional and Technical Communication. This involves communicating effectively, both
orally and in writing, within an engineering context. Reference is made to ‘exit level
outcomes’ Which can be defined as “the outcomes to be achieved by a qualifying learner at
the point at which s/he leaves the programme leading to a qualification” (The Council on
Higher Education (CHE), 2004: 35). Communication skills could also form part of
Complementary Studies, Exit Level Outcomes 7 and 10 referring to Impact of Engineering
Activity and Engineering Professionalism (ECSA, 2012: 4). Knowledge and understanding of
the impact of engineering activity on society and the environment must be demonstrated in
Exit Level Outcome 7 and engineering practice ethics, responsibilities and norms should be

understood and committed to (ECSA, 2012: 7).
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The researcher paid particular attention to Exit Level Outcomes 6 and 7 in her set of
suggestions given to the focus group. ECSA (2012: 12) indicates the sub-sections noted
below are of importance in Exit Level Outcome 6, Professional and Technical
Communication.
e The structure, style and language of written and oral communication are
appropriate for the purpose of the communication and the target audience.
e Graphics used are appropriate and effective in enhancing the meaning of text.
e Visual materials used enhance oral communication.
e Information is provided in a format that can be used by others involved in the
engineering activity.

e Oral communication is delivered with the intended meaning being apparent.

Only one of the three elements of Exit Level Outcome 7, namely Impact of Engineering

Activity was incorporated in the researcher’s initial set of suggestions.

e The engineering activity is considered in terms of the impact on the natural

environment (ECSA, 2012: 12).

2.3.4.3 Involvement of industry in higher education programmes offered

While none of the participants in Fisher’s (2011) study wished to see ECSA prescribing to
the universities, the great majority favoured some sort of ECSA-led ‘conversation’ about the
curriculum while many would welcome a thorough review, encompassing not only course

load and content, but the structure of the degree (Fisher, 2011: 65).
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Participants in research undertaken by ECSA at several universities suggested that the council
(ECSA) “could play a useful role in ensuring that effective pathways were established
between the different types and levels of engineering qualifications, while there is some
interest, evidently, in a wider discussion about different models and approaches to the
undergraduate programme” (Fisher, 2011: 67). In the ECSA study institutional barriers were
noted not only between universities and universities of technology, but between faculties
within the same institution as well. Fisher (2011: 67) indicates that “it would seem that ECSA
might also usefully engage with the leadership of the universities, and with the Minister for
Higher Education and Training, about the changes in attitude and culture that might be

needed to better support the talent pipeline in higher education”.

2.3.4.4 Integration of communication skills into engineering education

There has been evidence of universities calling for and implementing an ‘integration
approach’ where communication skills are integrated into engineering subjects. Programmes
that integrate communications and engineering disciplines have tended to originate in
departments external from engineering (Dyke-Ford & Riley, 2003: 326). The authors make
reference to various universities integrating communication tasks with engineering tasks.
Strategies were determined whereby editing and engineering students could experience
“intellectual and personal growth and a developed understanding of the role of
communication in Engineering projects” (Dyke-Ford & Riley, 2003: 326). It concurs with
Carlsson, Edstrom and Malmstrom’s (2010: 6) vision that by integrating communication
training in engineering education, students’ development into engineers is supported in a
better way. Moreover, through these integration programmes offered, the interaction among
tutors and students as well as tutors and engineering faculties have proved beneficial (Dyke-

Ford & Riley, 2003: 327). In fact, some Canadian universities are moving from general
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technical communication service courses to discipline-specific courses designed for
engineering students. Artemeva, Logie and St-Martin (1999: 313) explain in their study, How
theories of genre and situated learning help introduce engineering students to discipline-
specific communication, how a discipline-specific course attempts to facilitate the transition
of engineering students from an academic to a workplace environment by “cultivating the art
of thinking and communicating clearly”. The aforementioned study suggests that the
approach used in the design of the engineering communication course could be applied to the
development of communication courses specifically tailored to the needs of any discipline

(Artemeva, Logie & St-Martin, 1999: 313).

2.4 DESIGN-BASED RESEARCH AND ACTIVITY THEORY

The current researcher included the discussion of design-based research and activity theory in
Chapter 2 because it formed part of the theoretical framework in her study. Design-based
research was chosen because it is “measured by its ability to improve educational practice”

(The Design-Based Research Collective, 2003: 8).

2.4.1 Design-based research as a theoretical framework

A design-based research approach was used in the present study. This approach was used
because the study aimed to determine design principles to act as a set of guidelines to inform
on how integration of communication skills with engineering education could be done. The
researcher wanted to develop a theory (set of principles or guidelines) in collaboration with
local stakeholders because the current manner in which communication skills are integrated

into engineering education raised many concerns.
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During four semi-structrured focus group interview sessions, a tentative design of
engineering communication skills would be developed by the researcher for the design team.
In turn, these stakeholders would be requested to express their opinions and suggestions on
the current tool used with regard to their experience in the local context. Subsequently, after
each session the researcher followed a cyclic reflection process of refinement and

improvement. This led to the development of an ‘artefact’.

The artefact would then be described in terms of an activity system. For the activity system,
the activity theory would be used as the descriptive framework outlining how
commmunication skills could be integrated into engineering education. The analysis would
thus introduce design principles to develop theory. These design principles would be
associated with the integration of communication skills into the engineering education and

would inform the researcher’s theory.

2.4.1.1 Design-based research

Design-based research methods focus on designing and exploring the whole range of
designed innovations: artefacts as well as less concrete aspects such as activity structures,
institutions, scaffolds, and curricula (The Design-Based Research Collective, 2003: 5). Van
den Akker (1999: 2) argues that many “traditional research approaches such as experiments,
surveys, and correlational analyses with their emphasis on description hardly provide
prescriptions that could be useful for design and development problems in education”. He
claims that a vital reason for design research originates from the intricate nature of
‘educational reforms’ globally. According to Van den Akker (1999, in Plomp & Nieveen,
2007: 9), education reforms cannot be put together in government offices at a table, he urges

for ‘systematic research’ which in turn supports the development and implementation
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practices in a selection of environments, including education. Barab and Squire (2004: 3)
reason that in the field of learning sciences, design-based research was presented with the
belief that researchers would systematically alter several aspects of the ‘designed context’ so
that each alteration served as ‘a type of experimentation” which allowed the researchers ‘to
test and generate theory in naturalistic contexts’. The research process in design research is —
“like all systematic educational and instructional design processes - cyclical in character:
analysis, design, evaluation, and revision activities are iterated until a satisfying balance
between ideals (‘the intended’) and realisation has been achieved” (Plomp & Nieveen, 2007:

13).

Lagemann shares that in 2002 the American National Research Council indicated educational
researchers, policy-makers, and practitioners agree that educational research is often
separated from the complications and concerns of daily practice — a divide which produces a
necessity for new research methods that addresses problems of practice and lead to the
“development of usable knowledge” (2002, The Design-Based Research Collective, 2003: 5).
According to Plomp and Nieveen (2007: 9), educational design research can be defined as
“the systematic study of designing, developing, and evaluating educational interventions —
e.g. programmes, teaching-learning strategies and materials, products, and systems” — as
solutions to difficult problems in educational practice. In addition, educational design
research also aims to improve our knowledge about the characteristics of educational

interventions and the practices to design and develop them (Plomp & Nieveen, 2007: 9).

According to Barab, “design research is theory-driven and takes place in naturalistic contexts
such as real educational settings work™ (2006, in Van den Broek, 2012: 5). Features of the

settings are ‘systematically manipulated’ grounded on ‘cognitive models of learning and
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teaching’, the purpose would be to determine best practice and to gain clarity as to ‘why and
how instructional strategies and tools work’ (2006, in Van den Broek, 2012: 5). For new
approaches in learning and teaching to be developed, Barab and Confrey state this requires a
‘close collaboration between researchers and teachers, repeated cycles of implementing, the
testing and refining in practice as well as careful and extensive observation and

documentation’ (Barab, 2006; Confrey, 2006, in Van den Broek, 2012: 5).

2.4.2 Activity theory as a descriptive framework
Activity theory was used as an approach in this study, firstly, because activity systems
analysis provided guidance in analysing and presenting complicated data sets. Secondly, the

activity systems provided a tool to describe the activity of integration.

The integration of communication skills into engineering education would require the
collaboration, mediation, and interaction of various people and components. The researcher
believed it would be useful to make use of a tool or framework that describes or articulates
how these various components interact in order to achieve the objective of effectively
integrating communication skills into engineering education. Activity theory provided such a
framework as it offers a “tool to analyse how individual or groups use mediating artefacts to
achieve a specific objective or outcome” as well as “be used in conjunction with other
research paradigms such as action research” (Behrend, 2014: 109). This study proposed to
use a design-based research approach and describe how communication skills could be
successfully integrated into engineering education by using activity theory as a descriptive
framework which would allow the design team to more effectively analyse how various

components interact to achieve this objective. The tensions or contradictions uncovered by
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the design team would inform modifications to the activity system and would subsequently

direct changes to this system.

Uden, Valderas and Pastor (2008: 4) state the activity theory focuses on the interaction of
human activity and consciousness within its relevant environmental context. Yamagata-
Lynch (2007: 454) makes reference to the work by Kozulin (1990) and Luria (1979) which
stated Vygotsky endeavoured to influence the formulation of psychology in the 1920s (which
was grounded on the Marxian theory) to overcome the “dichotomous analysis of the
organism and the environment”. Focusing on the interaction of human activity and
consciousness within its relevant environmental context, the activity theory allows for
artefacts to be created and transformed during the development of the activity itself (Uden,
Valderas & Pastor, 2008: 4). The activity theory contains six elements: subject, object, tools,

rules, community, and division of labour (Roth, 2004: 2).

Human activities are driven by certain needs where people wish to achieve certain purposes
(Uden, Valderas & Pastor, 2008: 4). An activity is undertaken by a subject (individual) using
tools to achieve an object (objective) thus transforming objects into outcomes. Relations
between these elements are mediated, subject and object, with a tool (Uden, Valderas &
Pastor, 2008: 4). Artefacts are created and transformed during the development of the activity
itself. Rules, community and division of labour are elements added to the activity system.
Rules (mediate subject and community) cover both implicit and explicit norms,
conversations, and social relations within a community (Uden, Valderas & Pastor, 2008: 4).
Division of labour (mediate object and community) entails how the activity is distributed by

the members of the community. Below is an illustration of the structure of an activity.
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Transformation
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Figure 2.3: Basic structure of an activity (Uden, Valderas & Pastor, 2008: 5)

2.4.2.1 Why was this framework used for integration of communication skills into
engineering education?

The activity of integrating communication skills into engineering education is a human

activity and therefore not something which occurs naturally. Activity theory elements in the

activity system were assigned by using predetermined classification. This helped the

researcher to have a predetermined ‘plan’ of how to view data in a descriptive framework.

2.5 CHAPTER SUMMARY

Communication skills for engineers can be classified as English for Occupational Purposes
(EOP) under the umbrella of English for Specific Purposes (ESP). In this chapter it was made
clear that the role of communication skills within engineering education is directly linked to
employablity — and to be employable in the engineering industry of the 21st century having
the ability to communicate in English forms part of an engineer’s skills set. Engineering

education within the context of higher education has received a lot of attention in recent
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years. More specifically, the reviewing of what skills need to be supplied to industry to match
employment on a global scale has been the forefront. On national level, major changes in
South African higher education have taken place impacting on what and how teaching is done

at tertiary institutions, thus also influencing engineering education.

All of the aforementioned elements are regarded as relevant to the integration of
communication skills into engineering education. To determine design principles (a set of
principles to provide guidance) associated with the integration of communication skills into
engineering education, the researcher included a design-based research approach, with
activity theory as the descriptive framework, to form part of the theoretical framework of the
study. Design-based research was used because this approach assits in the design of theory by
taking into account the views and opinions of stakeholders in specific fields relevant to the
study. Activity theory was used a descriptive framework because the process of integration

does not occur naturally, it is a human activity.
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CHAPTER 3

RESEARCH DESIGN AND METHODS

3.1 INTRODUCTION

This study adopted a design-based research approach in order to formulate design principles
concerning how best communication skills could be integrated into engineering education. A
design-based research approach was chosen as it allows for the embodiment of innovations
that contain “specific theoretical claims about teaching and learning” and helps “researchers
to better understand the relationships among educational theory, designed artefacts, and
practice” (The Design-Based Research Collective, 2003: 5). Design-based research can
involve the gathering of qualitative and/ or quantitative data and it may be collected in cycles

of several weeks or semesters or even years (Herrington et al., 2007: 4).

During this study the researcher made use of qualitative data collection. Eleven participants
were purposefully sampled to form part of a design team that became responsible for the
development of a strategy or set of conjectures concerning the integration of communication
skills into engineering education. This team participated in design sessions. Each of these
sessions involved exposing the design team to a tentative or evolving design that included
various tools, role players, rules and objectives that together formed an integrated strategy.
An activity system, as outlined in activity theory, was used as a descriptive framework that
allowed for the articulation of the evolving design. After each design session a semi-
structured focus group interview was held. By using a qualitative research approach the
design team could express their views and opinions concerning the current offering of
communication skills in engineering education as well as how this offering could be

improved and refined. A preliminary or tentative analysis was undertaken by the researcher
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on these interviews between each design session to inform changes to the evolving design. A
total of four design sessions were held before no substantive changes to the activity system
were considered necessary. A more thorough analysis of transcripts of all focus group
interviews was then undertaken to formulate design principles concerning how best
communication skills could be integrated into engineering education. Figure 3.1 represents an

overview of the research design applicable to this study.
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Figure: 3.1: An outline of the research design applicable to the study
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3.2 RESEARCH METHODOLOGY

A methodological evaluation is largely focused on the scientific value of applying a particular
research design in a specific subject area (Du Plooy, 2002: 345). This study adopted a
qualitative research approach and used focus group interviews as a data collection method.
Denzin and Lincoln (2002: 3) propose that qualitative research is “a situated activity that
locates the observer in the world, consisting of a set of interpretive, material practices that
makes the world visible, these practices transform the world into a series of representations
including field notes, interviews, conversations, photographs, recordings and memos to the
self”. Within this approach the current researcher adopted a social constructivist and

interpretivist worldview.

3.2.1 Research approach

A qualitative research approach was used because the researcher wanted to uncover and
explore the views and opinions of the design team concerning how best communication skills
could be integrated into engineering education. Strauss and Corbin (1998: 11) describe
qualitative research as “any research not primarily based on counting or quantifying empirical
material by the term 'qualitative research’ we mean any type of research that produces
findings not arrived at by statistical procedures or other means of quantification”. This is
supported by Babbie (2010: 23) who indicates that in social research the distinction between
quantitative and qualitative data is essentially the distinction between numerical and non-

numerical data.

Qualitative research is difficult to define clearly, having no theory or paradigm, no distinct set
of methods or practices that are entirely its own (Denzin & Lincoln, 2011: 6). Ritchie, Lewis,

Nicholls and Ormston (2013: 3) refer to qualitative research as a very “broad church,
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including a wide range of approaches and methods found within different research
disciplines”. By adopting a qualitative approach during this study, the researcher was able to
study phenomena in their natural setting and to interpret data in terms of the meanings

participants brought to the data collection sessions.

3.2.2 Philosophical worldview

Creswell (2009: 6) indicates that a worldview is a "general orientation about the world and
the nature of the research that the researcher holds". Paradigms, epistemologies, ontologies
and broad research methodologies are all terms used in literature that relate to a “worldview”
Denzin and Lincoln (1994: 105) define a paradigm as a set of basic beliefs dealing with
ultimates or first principles, representing a worldview that defines the nature of the world, the
individual’s place in it, and the range of possible relationships to that world and its parts.
Ontology is concerned with the nature of what exists and epistemology with the nature of

knowledge and how it can be acquired (Ritchie et al., 2013: 24).

According to Du Plooy (2002: 20), research customs are categorised by expectations
directing researchers on how to approach “the phenomenon under investigation, their
theoretical viewpoints and the selection of methods and techniques”. There is no sole
recognised way of doing qualitative research (Ritchie & Lewis, 2003: 1). For this study a
social constructivist and interpretivist worldview was adopted. Interpretivist/ constructivist
approaches to research have the intention of understanding “the world of human experience”
(Cohen & Manion, 1994: 36) suggesting that “reality is socially constructed” (Mertens, 2005:

12).
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3.2.2.1 Interpretivist worldview

“Qualitative research is largely associated with interpretivism” (Ritchie et al., 2013: 24).
Interpretivism as defined by Ritchie and Lewis (2003: 7) is “the school of thought that
stresses the importance of interpretation as well as observation in understanding the social
world”. These ideas were developed as early as 1781 by Kant who was of the opinion that
there are ways of knowing about the world other than direct observation (Ritchie & Lewis,

2003: 6). Richie and Lewis (2003: 6) propose that:

- perception relates not only to the senses but to human interpretations of what
our senses tell us,

- our knowledge of the world is based on 'understanding’ which arises from
thinking about what happens to us, not just simply from having had particular
experiences,

- knowing and knowledge transcend basic empirical enquiry ”, and

- “distinctions exist between ‘scientific reason' (based strictly on causal
determinism) and ‘practical reason' (based on moral freedom and decision-

making which involve less certainty).

Proponents of interpretivism suggest that natural science methods are not appropriate for
social research because the social world is not governed by law-like properties (Ritchie et al.,
2013: 24). The current researcher embraced an interpretivist framework during this study by
making use of focus group interviews which were designed to explore the opinions and
experiences of a diverse group of stakeholders associated with engineering education in

general and communication skills in particular. This is in line with the view of Ritchie et al.
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(2013: 24) who assert the social researcher is typically required “to explore and understand

the social world through the participants and their own perspectives”.

3.2.2.2 Social constructivist worldview

According to Creswell (2009: 8), social constructivists “hold assumptions that individuals
seek understanding of the world in which they live and work”. The researcher adopted this
worldview because she wanted to uncover a complexity of suggestions from a purposively
sampled design team. The researcher wanted to use the suggestions, recommendations and
insights obtained from the design team to “generate or inductively develop a theory or pattern
of meaning” (Creswell, 2009: 8) which would aid in the formulation of design principles. The
researcher made use of open-ended questions, applied active listening during focus group
interviews, and constantly reminded herself to be aware of how historical and cultural norms/
experiences could influence her own as well as the stakeholders’ experiences and opinions

during the discussions.

3.3 RESEARCH METHODS

The methods of data collection and analysis applicable to this study were suitable to a
qualitative research design. These include purposeful sampling and focus group interviews.
The reasoning strategies applied in data analysis is a combination of inductive and abductive
strategies. Initial coding and sorting was done on transcripts loaded onto a Computer Assisted
Qualitative Data Analysis Software (CAQDAS) application, Atlas.ti. Further sorting of data

was done by using a constant comparative technique.
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3.3.1 How design-based research was used in this study

By using creativity and with reference to the relevant literature, a strategy outlining how
communication skills could best be integrated into engineering education was formulated.
This ‘strategy’ included various tools, role players and a division of responsibilities. An
activity system, as outlined in activity theory, was used as a descriptive framework to
articulate this strategy. A design team that consisted of eleven purposively sampled members
was exposed to this initial or tentative design during a design session. After the design
session a focus group interview was held to explore the team’s opinions and suggestions
regarding the tentative design of the integration strategy. A preliminary analysis of the focus
group interview was undertaken to inform changes to the design. Modifications were then
made based on information obtained during the focus group interview. The design team was
then exposed to the improved design during a succeeding design session after which another
focus group interview was held. This cycle of exposure, reflection, improvement and
refinement continued until no substantial changes to the integration strategy were considered
necessary. The focus group interviews were then transcribed verbatim and a thorough
analysis was undertaken on these transcriptions to formulate design principles. See in Figure
3.2 a summary of the strategy followed for this study. The data collection process comprised
of five steps as shown in Figure 3.3. The data analysis presented in Chapter 4 consisted of

steps 6 — 9 which is shown in Figures 3.5 and 3.6.
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STRATEGY FOLLOWED FOR THE INTEGRATION OF COMMUNICATION SKILLS

INTO ENGINEERING EDUCATION

DESCRIPTIVE
FRAMEWORK

INTEGRATING COMMUNICATION

SKILLS INTO ENGINEERING

EDUCATION

DESIGN TEAM

DESIGN SESSIONS

\

To articulate strategy:

Activity system outlined
in activity theory

Exposure of initial tentative design:

11 Purposively sampled members

FOCUS GROUP
INTERVIEWS

l

To explore opinions
and suggestions on
design:

e Preliminary
analysis of focus
group interviews
to inform
changes to
design and make
modifications.

e Cycle of
exposure and
reflection:
Continued until
no substantial
improvements
could be made to
the design.

e Design
principles:
Formulated by
transcriptions
analysed.

Figure 3.2: Strategy for the integration of communication skills into engineering education
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3.3.2 Data collection

Data were collected by means of focus group interviews held with a purposively selected
sample. Figure 3.3 outlines the data collection process applicable to this study and Figure 3.4
gives a detailed outline of the data collection process as used in the study.

FIVE STEPS IN THE DATA COLLECTION PROCESS

HOW CAN
COMMMUNICATION
SKILLS BE
INTEGRATED INTO
ENGINEERING
EDUCATION?

EVOLVING DESIGN OF
AN ACTIVITY SYSTEM

DESIGN
SESSIONS 1-4

FOCUS GROUP
INTERVIEW 4

FOCUS GROUP
INTERVIEW 1

FOCUS GROUP
INTERVIEW 2

FOCUS GROUP
INTERVIEW 3

TRANSCRIPTS

Figure 3.3: Initial five steps in the data collection process
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FOCUS Y
GROUP 1

FOCUs
GROUP 1
INTERVIEW

DETAILED OUTLINE OF THE DATA COLLECTION PROCESS

HOW CAN
COMMUNICATION
SKILLS BE
INTEGRATED INTO
ENGINEERING

EVOLVING DESIGN
OF AN ACTIVITY
SYSTEM

DESIGN
SESSION 4
FOCUS FOCUS
GROUP 2 GROUP 3

EVOLVING DESIGN OF
AN ACTIVITY SYSTEM

DESIGN |,
SESSIONS

FOCUS FOCUS
GROUP 2 GROUP 3
INTERVIEW INTERVIEW.

TRANSCRIPTS

STEP 1:
The research question was articulated using an activity
system, from activity theory, as a descriptive framework.

STEP 2:

Design team attended design sessions and was initially
exposed to a lesson plan and information on an activity
system. The lesson plan was an example of a possible tool
which could be used.

STEP 3:
Semi-structured focus group interviews
took place after each design session. This

FOCUS . .
was repeated in a cyclic process.

GROUP 4

STEP 4:

Preliminary analysis was done to inform
changes to the evolving activity system.
Analysis of field notes by the researcher
needed to be done after each focus group
for the next design session to take place in
the cyclic process of design-based research.

FOCUs

GROUP 4
INTERVIEW,

STEP 5:
After each focus group had been done verbal transcripts
were placed into text transcripts for Atlas.ti.

Figure 3.4: Detailed outline of the data collection process
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3.3.2.1 Sampling strategy

This design-based research study adopted a purposive sampling strategy. The design team
comprised of 11 members; each of these members was purposively sampled based on their
expertise and experience related to engineering education. The design team took part in
design sessions during which they were exposed to a tentative or evolving design of a
strategy concerning how best communication skills could be integrated into engineering

education.

3.3.2.1.1 Purposive qualitative sampling

Members of the design team were selected due to their experience and knowledge related to
engineering education. The standard which is used when selecting participants is determined
by ascertaining if they are “information rich” (Patton, 1990: 169). This is supported by
Creswell (2003: 26) who states in qualitative data collection, purposeful sampling is
appropriate because the participants sampled are selected because they have experienced a
specific occurrence. In quantitative research, random sampling is preferable as the purpose is
normally to select “representative individuals” and then “to generalise from these individuals
to a population” (Creswell, 2012: 206). Experience and expertise appropriate to the research
objectives were used as a basis for purposively selecting the design team. By using
purposeful sampling, the participants were selected based on certain features. These features
included experience, field of expertise and roles in a community. According to Creswell
(2009: 213), the idea behind qualitative research is to purposefully select participants,
documents or visual material that will best help the researcher understand the problem and
the research question. The author goes on to state this does not necessarily suggest random
sampling or the selection of a large number of participants and sites as typically found in

quantitative research.
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Polkinghorne (2005: 140) indicates that purposefully selecting sources for data involves
“choosing people or documents from which the researcher can substantially learn about the
experience”. Berliner and Kupermintz (2009: 18) highlight the importance of involving
suitable stakeholders when they propose that “in order to have a reasonable chance of being
successful, attempts at fundamentally changing the classroom environment and culture,
should be undertaken in partnership between researchers and knowledgeable educational
professionals”. All members of the design team in this study had a particular set of expertise
related to engineering education and communication skills. The team consisted of curriculum
practitioners, engineering communications lecturers, engineering industry representatives,
engineering lecturers, student development services practitioners, instructional designers,

applied language lecturers, alumni and engineering students.

Creswell (2012: 207-209) identifies various purposeful sampling strategies: maximal
variation sampling, extreme case sampling, typical sampling, homogeneous sampling, critical
sampling, opportunistic sampling, snowball sampling and confirming and disconfirming
sampling. Of these sampling approaches the researcher used the maximal variation sampling.
Maximal variation sampling is a purposeful sampling strategy “in which the researcher
samples cases or individuals that differ on some characteristic or trait”, also referred to as

“heterogeneous samples” (Ritchie & Lewis, 2003: 79).

This sampling strategy was used to allow participants’ opinions and knowledge to emerge
“multiple perspectives” to represent their experience “complexity of our world” (Creswell,
2012: 207). This approach can also be defined as “a deliberate strategy to include phenomena

which vary widely from each other, the aim is to identify central themes which cut across the
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variety of cases or people” (Ritchie & Lewis, 2003: 79). The current researcher therefore
selected individuals from different backgrounds, qualifications and locations in the hope that
the data obtained from focus group interviews would allow for the formulation of suitable,

properly substantiated design principles.

3.3.2.1.2 Sample size

Polkinghorne (2005: 140) states “the concern is not how much data is gathered or from how
many sources but whether the data that was collected are sufficiently rich to bring refinement
and clarity to understanding an experience”. The researcher invited 11 individuals to form

part of a design team and to take part in focus group interviews.

3.3.3 Data collection methods

According to Creswell (2012: 238), in qualitative research data collection and data analysis
are often done simultaneously. This was typically the case in the current study. The purpose
of the design sessions and focus group interviews was to obtain insights from each of the
participant’s perspective. The researcher exposed the design team to a strategy in the form of
a set of suggestions concerning how communication skills could be integrated into

engineering education.

When exposed to the evolving design of the integration strategy, the design team could
reflect on their experience in this regard and verbally describe it during the focus group
interviews. After each focus group interview the researcher reflected on the obtained data and
improvements were made to the evolving design. After these improvements had been made
another design session was scheduled. This cyclic process continued until no substantial

changes to the design were considered necessary.
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During this cyclic process of reflection and improvement a clear partnership developed
between the researcher and the participants which established a climate of trust. According to
Berliner and Kupermintz (2009: 18), when a partnership is formed between the researcher
and participants it is a vital condition to encourage a shared understanding. The design team

attended four focus group interviews in total for the study.

3.3.3.1 Focus group interviews

Focus group interviews are semi-structured discussions conducted in small groups (Du Plooy,
2002: 178) characteristically consisting of between four to twelve people (Tong, Sainsbury &
Craig, 2007: 351). It is used to collect a shared understanding from several individuals as
well as to get views from specific people (Creswell, 2009: 218). The researcher used focus
group interviews as a method of collecting data because individual opinions and suggestions
were vital; therefore, a smaller more intimate setting was ideal. Focus group interviews also
provide a social context within which the phenomenon is experienced, and they display the
way in which context can shape people's views, showing how data is generated through
conversation with others (Ritchie & Lewis, 2003: 58). A focus group context also means
differences between participants are intensely exhibited and an opportunity for differences to

be directly and explicitly deliberated is created (Ritchie & Lewis, 2003: 172).

3.3.4 Data analysis
Data analysis is an eclectic process (Creswell, 2012: 238). The data analysis for this study
initially involved a preliminary exploratory analysis which was undertaken to inform changes

to the evolving activity system. This was followed by a more comprehensive data analysis
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involving a constant comparative technique to inform the formulation of the design

principles.

The comprehensive data analysis involved fragmenting transcripts of focus group interviews
into codes. This was done by identifying suggestions made by the design team and using
these as the primary unit of analysis. An activity system, as outlined in activity theory (see
section 2.4.2 in Chapter 2) was used as a descriptive framework because a strategy
concerning the integration of communication skills into engineering education would involve
an activity that includes various role players, rules, tools, objectives and outcomes. The six
elements included in an activity system, namely tools, community, rules, division of labour,
subject and object (Uden, Valderas & Pastor, 2008: 4) were used to determine predetermined
categories. Rules or criteria were determined for inclusion in each of these six predetermined
categories. Codes were sorted into each of these predetermined categories by comparing the
code to the rules or criteria that had been determined. Codes were thereafter compared to
each other, using a constant comparative technique, within the predetermined categories to
formulate sub-categories. Categories were compared to each another and grouped into
clusters which, in essence, were main ideas/ themes formed. Within the framework of these
clusters design principles were formulated using Van den Akker’s formulation as a template
or guide (1999, in Plomp & Nieveen, 2007: 20). Figures 3.5 and 3.6 provide an outline of the

data analysis process.
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BROAD OUTLINE OF STEPS 6 —9 IN THE DATA ANALYSIS PROCESS

TRANSCRIPTS

CODES SORTED INTO
PREDETERMINED
CATEGORIES

I

TOOL

@—CATEGORD

|

SUBJECT OBJECT
MAIN IDEAS/
THEMES

RULES COMMUNITY  DIVISION

OF LABOUR

Figure 3.5: A broad outline of steps 6 — 9 in the data analysis process
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DETAILED OUTLINE OF THE DATA ANALYSIS PROCESS

TRANSCRIPTS STEP 6:

@ Transcripts were fragmented into codes.

CODES SORTED

INTO .
PREDETERMINED 2T(IjEP /: ted int det ined cat .
CATEGORIES odes were sortea Into preaetermined categories.

7.1 l TOOL
STEP 7.1:
Activity as a descriptive framework: A set
) criteria for each activity theory element was
SERIECT OBJECT determined. Codes were sorted according to a
rule set of each element of the activity system.
RULES COMMUNITY DIVISION OF LABOUR

STEP 8:
Codes were compared to each other within the
predetermined categories using a constant
comparative  technique to formulate sub-
categories.

SUB-CATEGORIES

STEP 9:
Sub-categories were compared to one another to
determine clusters (main ideas/ themes).

LOGICAL
CLUSTERS: MAIN
IDEAS/ THEMES

Figure 3.6: A detailed outline of the data analysis process
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3.3.4.1 Combining inductive and abductive research strategies

This study adopted an inductive strategy to formulate design principles because the
researcher wanted findings to be grounded in the data. Therefore, using evidence as the
genesis of a conclusion as asserted by Ritchie et al. (2013: 6). Inductive and deductive logic
are strategies that can be applied to determine how we can know or find out about the social
world and the limits to that knowledge (Ritchie et al., 2013: 7). Induction is defined by
Ritchie et al. (2013: 24) as “looking for patterns and associations derived from observations
of the world” and deduction as “generating propositions and hypotheses theoretically through
a logically derived process”. Creswell (2012: 238) defines an inductive research strategy as
“going from the particular to the detailed data (transcriptions or typed notes from the

interviews) to the general codes and themes”.

Blaikie (2012: 10) suggests two further logics of enquiry into the social world, namely
retroductive and abductive logic. Retroductive logic proposes casual mechanisms or
structures and tries to establish their existence (Blaikie, 2012: 10) and abductive logic
involves constructing theories that are derived from social actors’ language, meanings, and
accounts in the context of everyday activities (Blaikie, 2012: 89). According to Blaikie
(2012: 89), the abductive research strategy incorporates what the inductive and deductive
research strategies ignore — “the meanings and interpretations, the motives and intentions,
that people use in their everyday lives, and which direct their behaviour — and elevates them

to the central place in social theory and research”.

3.3.4.2 Preliminary exploratory analysis to inform changes to the activity system
A preliminary exploratory analysis was used to explore the data gathered in this study. This

initial analysis was undertaken to inform changes to the evolving design of the activity

65



system and was done by reflecting on the data between each design session. A preliminary
exploratory analysis “consists of exploring the data to obtain a general sense of the data,
memoing ideas, thinking about organization of the data, and considering whether you need
more data” (Creswell, 2012: 243). The researcher explored the data by reading transcripts of
the focus group interviews held with the design team after each design session a few times to
get a ‘bigger picture’ of the data as a whole and by referring to notes taken during each of the
focus group interviews. This approach to analysing data is supported by Creswell (2009: 238)
who proposes that “qualitative researchers analyse their data reading it several times and
conducting analysis every time”. After this initial analysis, the researcher would refer to the
notes or memos made during the design sessions and focus group interviews to add detail and

to remind her of why comments were made and why they were of importance.

3.3.4.3 Data analysis techniques

Various techniques can be used to analyse qualitative data. The researcher used a constant

comparative technique as well as predetermined classification.
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Data Analysis Techniques

9 Step 9: Sub-categories were compared to each

another to determine clusters (main ideas/ themes).
CLUSTERS: Main
ideas/ themes

10
Step 10: Within the framework of the clusters

specified, Van den Akker’s formulation was used to
formulate design principles.

VAN DEN AKKER’S
FORMULATION

PROCEDURAL
EMPHASIS

SUBSTANTIVE
EMPHASIS

Step 11: Design principles were formulated.

DESIGN PRINCIPLES

Figure 3.7: Data analysis techniques

3.3.4.3.1 Constant comparative analysis method

According to Goetz and LeCompte (1981: 58), the constant comparative analysis method
combines inductive category coding with simultaneous comparison of all social incidents
observed. As social phenomena are recorded and classified, they are also compared across
categories (Dye et al., 2000: 2). Dye et al. (2000: 2) state “this process undergoes continuous
refinement throughout the data collection and analysis process, continuously feeding back
into the process of category coding”. Boeije (2002: 391) states all kinds of aids (memo
writing, close reading and rereading, coding, displays, data matrices and diagrams) support

the principle of comparison.
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According to O’Connor, Netting and Thomas (2008: 41), constant comparison as a data
analysis method “assures that all data are systematically compared to all other data in the data
set”. This assures that all data produced will be analysed rather than “potentially disregarded

on thematic grounds” (O’Connor, Netting & Thomas, 2008: 41).

Boeije (2002: 406) argues it is not necessary to compare everything with everything else. The
comparisons, however, must be conducted according to a sound plan — a plan implies that the
researcher knows beforehand which comparative steps are needed in the analysis regarding
the elements that are compared, the aims, the questions asked and the expected results of each
step. There is no procedure or prescription for identifying exactly which comparisons are a
fertile source for developing categories and a theoretical model — making the right choices in
this process depends on the creativity, experience, knowledge, talents, support and sensitivity
of the researcher (Boeije, 2002: 408). In her literature review of constant comparison as a
data analysis method, Boeije (2002: 393) points out that “the literature does not make clear
how one should ‘go about’ constant comparison, nor does it address such issues as whether
different types of comparison can be distinguished”. What is perhaps important to remember
though is Fram’s (2013: 2) advice that how the constant comparison method is “adapted and

used determines what methodology can support it”.

Reference is also made to the research strategy in applying a constant comparative data
analysis method. It is the time and the process of this constant comparison that determines
whether the analysis is deductive and will produce a testable theory or whether the analysis is
inductive and will build a theory for a particular context (O’Connor, Netting & Thomas 2008:

41). Fram (2013: 19) states her “abductive process, indicative of processes that many
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qualitative researchers use, allows the researcher to use disconforming evidence to constantly

test categories and assertions made and to enforce reflexivity”.

3.3.4.3.2 Predetermined classification and activity theory

The predetermined categories into which the data were sorted were based on the components
of an activity system based on activity theory. Without classifying data we have no way of
knowing what it is that we are analysing nor can we make meaningful comparisons between
different bits of data (Dey, 1993: 41). This author states classifying data is an integral part of
analysis; it lays the conceptual foundations upon which interpretation and explanation are
based. These activity system components were used in the current study because the design
team helped to design the activity system and their suggestions and opinions were based on
this design. These classifications allow us to make sense of our experience and communicate
intelligibly about it (Dey, 1993: 42). Typically, an activity system as outlined in activity
theory, consists of six elements: subject, object, tools, rules, community and division of
labour (Roth, 2004: 2). The integration of communication skills into engineering education

can be seen as an activity involving rules and role players etc.

By exposing the design team to the evolving design using activity theory as a descriptive
framework, the design team made comments and suggestions regarding how the activity
system could be improved. These comments and suggestions were eventually analysed to
formulate design principles. This is supported by Dey (1993: 46) stating “an existing
classification scheme could be used to ‘bear on the data’”. In this study activity theory
formed the basis of such a scheme. Classification is known as a conceptual process used in an
analytical way (Dey, 1993: 48) and can be seen as part of practical reasoning (Dey, 1993:

42). Data are “broken up into bits, assigned to categories and brought together again“ (Dey,
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1993: 48). Activity theory focuses on the interaction of human activity and consciousness
within its relevant environmental context and artefacts are created and transformed during the

development of the activity itself (Uden, Valderas & Pastor, 2008: 4).

The six elements included in an activity system, namely tools, community, rules, division of
labour, subject and object were used to determine predetermined categories (Uden, Valderas
& Pastor, 2008: 4). Rules or criteria were determined for inclusion in each of these six
predetermined categories. Codes were sorted into each of these predetermined categories by
comparing the code to the rules or criteria that were determined. Codes were thereafter
compared to each other using a constant comparative technique within the predetermined
categories to formulate sub-categories. Sub-categories were again compared to each another
to determine logical clusters which in essence were main ideas/ themes formed. Within the
framework of these clusters design principles were formulated using Van den Akkers’

formulation as a template or guide (1999, in Plomp & Nieveen, 2007: 20).

3.3.4.3.3 Coding and memo writing

The researcher made notes during focus group interviews as a reminder of each session’s
flow and key point discussions. Data obtained from each focus group interview were
transcribed; in this way the audiotape recordings of the four focus group interview sessions
were converted into textual data. The researcher first approached an analysis of the data by
loading transcripts of the focus group interviews onto a Computer Assisted Qualitative Data
Analysis Software (CAQDAS) application, Atlas.ti, to facilitate the coding and sorting
process. During this process the researcher reflected back to her notes or memos made during
each of the design sessions and focus group interviews. Creswell (2012: 243) refers to memos

as short phrases, ideas, concepts or hunches that can occur to the researcher.
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The unit of analysis for this study consisted primarily of suggestions from the design team
concerning how communication skills could be effectively integrated into engineering
education. According to Creswell (2012: 243), coding is the process of segmenting and
labelling text from descriptions and broad themes in the data. For this study, the researcher
made use of in vivo coding and lean coding. In vivo coding refers to coding in the
participants’ actual words and lean coding refers to approaching a transcript the first time and
only assigning a few codes. Lean coding is supported by Creswell (2012: 244) who endorses
reducing a smaller number of codes to broad themes rather than working with an unwieldy
set of codes. The researcher grouped similar codes reducing it to clusters or themes. The
researcher was aware that different types of themes are used: ordinary, unexpected, hard-to-
classify, and major and minor themes (Creswell, 2012: 248-249). Themes (also known as
categories) are similar codes aggregated together from a major idea in the database (Creswell,
2012: 245). Following, the researcher made descriptions from the themes. Descriptions are a
detailed rendering of people, places or events in a setting in qualitative research (Creswell,

2012: 245).

3.4 TRUSTWORTHINESS

In the early 1980s the introduction of Lincoln and Guba’s (1981) notions on trustworthiness
provided an opportunity for naturalistic inquirers to discover new means of articulating
validity, reliability and generalisability outside the language boundaries of a rationalistic
paradigm (Guba, 1981: 82). “The trustworthiness of qualitative research generally is often
questioned by positivists, perhaps because their concepts of validity and reliability cannot be

addressed in the same way in naturalistic work.” (Shenton, 2004: 63). Guba (1981: 80)
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suggests four criteria he felt could be considered by qualitative researchers in pursuit of a

trustworthy study: credibility, transferability, dependability and confirmability.

3.4.1 Credibility

Guba (1981: 80) refers to credibility as the naturalistic term used which entails a ‘truth value’
aspect, and where ‘internal validity’ is the scientific term. To ensure the credibility of the
current study, the researcher firstly attempted to include research methods which are valued
and recognised in literature. Secondly, she had frequent collaboration sessions with
supervisors assigned to the study. The purpose of these collaboration sessions was to draw
from their experience and knowledge on approaches used and providing guidance on the

course of action.

3.4.2 Transferability

Guba (1981: 80) refers to transferability as the naturalistic term used which entails an
‘applicability’ aspect, and where ‘external validity/ generalisability’ is the scientific term.
The researcher attempted to provide a sufficient and thick description of the phenomenon in
the study in the hope that the reader would have solid understanding as advocated by Shenton
who writes: “This will enable the reader to compare the instances of the phenomenon
described in the research report with those that they have seen emerge in their situations.”
(Shenton, 2004: 70). This author refers to studies by Cole and Gardner (1979), Marchionini
and Teague (1987) and Pitts (1994) when advocating that boundaries must be conveyed to the
reader. The following key aspects, shown in Table 3.1 were taken into account by the

researcher.
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Table 3.1: Key aspects influencing transferability in this study Shenton (2004: 70)

Key aspects influencing transferability in this study

Application of key transferability aspects to the
study

The number of organisations taking part in the study
and where they were based.

The study participants were from a technical
university and an engineering firm. All participants
were from the same town and province. The study was
based in this town and province.

Restrictions in the type of people who contributed
data.

No restrictions in participants were observed by the
researcher.

The number of participants involved in the field work.

There were a total of eleven participants involved in
the field work (see section 3.3).

The data collection methods employed.

Data were collected by the use of semi-structured
focus group interviews (see section 3.3.2.1.1).

The number and length of the data collection sessions.

Four weekly focus group interviews took place during
the month of August 2015.

The time period over which the data was_collected.

All data was collected within a period of a month (four

weeks; weekly interviews).

3.4.3 Dependability

Guba (1981: 80) refers to dependability as the naturalistic term used which entails a
‘consistency’ aspect, and where ‘reliability’ is the scientific term. Shenton (2004: 71) states
“the processes within the study should be reported in detail, thereby enabling a future
researcher to repeat the work, if not necessarily to gain the same results” and refers to the
research design as being a ‘prototype model’. The researcher attempted to stipulate the
research design and implementation, the operational detail of data gathering and the reflective
appraisal of the project in this chapter for the reader to understand the methods as well as

their effectiveness.

3.4.4 Confirmability

Guba (1981: 80) refers to confirmability as the naturalistic term used which entails a
‘neutrality’ aspect, and where ‘objectivity’ is the scientific term. Confirmability as defined by
Shenton (2004: 72) is “the qualitative investigators comparable concern to objectivity”. The
researcher included raw data (the transcripts of the focus group sessions) for the reader to

follow through the research step by step and to understand why and how decisions were
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made. The researcher also applied reflective analysis on the data to become aware of her

influence on the data.

3.5 ETHICAL CONSIDERATIONS

The purpose of ethical considerations is directed at protecting the research participants,
maintaining professional research standards, encouraging public confidence in the study, and
to diminish legal risk. The researcher received final ethical approval from the academic
institution’s research ethics committee, which is a registered Institutional Review Board (IRB
00005968) with the US Office for Human Research Protections (IORG# 0004997). This
committee has Federal Wide Assurance for the Protection of Human Subjects for
International Institutions (FWA 00011501). In South Africa it is registered with the National

Health Research Ethics Council (REC-160509-21).

3.5.1 Anonymity of participants

There are boundaries to anonymity and confidentiality in focus group interview deliberations.
An appeal was made to all participants to respect the confidentiality of the dialogue content
and to maintain the anonymity of the focus group interview participants’ identities. All the
data during the study were handled confidentially, meaning data access was strictly limited to
the researcher, supervisors and the designated examiners of the study. Data and personal
information will be kept and stored in a confidential format with only the researcher having
access. Guided by Gibson and Brown’s (2009: 61) recommendation that where anonymity is
preferred, assumed names should be used, the current researcher used pseudonyms to mask
particular or obvious identifiers. There were frequently occasions where such details were
fundamental aspects of the data (where it mattered who said what in this study) but concerted

effort was made to keep participants’ identities confidential.
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3.5.2 Data analysis

The researcher focused intently on not manipulating the data. Participants sometimes made
comments that would reveal their identities, but the researcher would for the sake of
anonymity handle this content with extreme sensitivity during the data analysis process.
Gibson and Brown (2009: 62) state some researchers would purposely not handpick sections
of data that clearly reveal an identity; this practice is seen as unethical. The researcher was
conscious of never making small manipulations to the data in cases where a participant said

something in a way that was unclear.

3.5.3 The life of data: access and storage

As stated by Gibson and Brown (2009: 63), “the four general concerns of informed consent,
confidentiality, avoiding harm, and integrity or professionalism are not in any sense
straightforward ideological aims, but extremely complicated and contested issues that are
read differently by different people, and which take different shape in different contexts”.
After the project had been completed, no data were destroyed; it is preserved in a safe place
by the researcher. This is because the researcher wants to keep proof of how conclusions
were reached. The researcher is of the intent to further her studies in the very near future and
may need or want to refer to the data in order to develop or clarify it. As noted by Creswell
(2012: 279), a report on the data was shared with research participants in the form of copies

sent by e-mail.

3.5.4 Integrity

Du Plooy (2002: 211) states during the data collection and interpretation processes the

researcher is challenged to maintain a level of integrity based on two principles, namely to:
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- “use a research design (methods and techniques) suited to the objectives and
nature of the research problem”, and

- “not knowingly imply greater confidence or significance than the data warrants”.

The current researcher made every effort to use scientific procedures to collect data and all
steps possible were taken into account to assure reliability and validity before, during and

after the study with regard to data coding and data interpretation.

3.5.5 Publishing of data

The researcher refrained from duplicating data for the purpose of future publishing efforts.

3.5.6 Plagiarism

The researcher made use of the institution’s citation and bibliographic reference guide. She
endeavoured to make sure when reference was made to others’ work, credit was given for the
information used. The researcher does not claim that words or ideas used from others are her

own.

3.6 CHAPTER SUMMARY

Chapter 3 focused on the research design and methods used to determine which design
principles could be associated with the integration of communication skills into engineering
education. The research methodology used in the study comprised of a qualitative research
approach and design sessions were used as the data collection method. The researcher
adopted a philosophical worldview in the study through the combination of an interpretivist

and a social constructivist worldview.
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The methods of data collection and analysis of the study suited the qualitative research
design. A design-based research approach was used which included an activity system, as
outlined in activity theory, used as the descriptive framework to articulate a strategy outlining
how communication skills could best be integrated into engineering education. For data
collection purposes a design team that consisted of 11 purposively sampled members was
exposed to the initial or tentative design during four subsequent focus group interview
sessions. The reasoning strategies applied in the data analysis were a combination of
inductive and abductive strategies. Data analysis techniques included a constant comparative
analysis method, predetermined classification by activity theory, and coding and memo

writing.

Elements influencing the trustworthiness of the study were discussed. The elements were
credibility, transferability, dependability and confirmability. Concluding this chapter was a
confirmation that all ethical considerations which could influence the study (anonymity of
participants, data analysis, the life of data, integrity, publishing of data and plagiarism) were

addresses and adhered to.
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CHAPTER 4

DATA ANALYSIS, FINDINGS AND DISCUSSION

4.1 INTRODUCTION
This study adopted a design-based research approach to determine appropriate design
principles to act as a set of guidelines to inform on how integration of communication skills

into engineering education can be done and why it should be considered.

The acquisition of communication skills is considered to be an important part of engineering
education (Riemer, 2007: 89) and there is a trend to integrate the ‘subject’ providing these
skills into broader engineering education (Hanapi, Nordin & Khamis, 2015: 483). Currently,
communication skills offered to students often function in isolation; many students and
engineering faculties view it as ‘irrelevant’ (Riemer, 2002: 97). In fact, at the University of
Technology where the study was done the content seemed to remind students of the level of
English in their Grade 12 year. They therefore viewed communication skills offered in their
first year curriculum as adding no substantial value to their engineering education.
Conversely, as the literature review in Chapter 3 informs, in the modern world the ability of
any engineer to clearly communicate and express ideas in professional practice at all levels —
from novice to expert — in the global engineering industry is necessary and a prerequisite.
But, literature also highlights the failure of the engineering education domain to clearly
understand how exactly communication skills could be effectively integrated into engineering
education. Therefore, in this study data were gathered (focus group interviews with
purposefully selected experienced experts within the engineering education field (see section
3.3.1.1 in Chapter 3)), and analysed (comprehensive data analysis involving a constant

comparative technique) to determine appropriate design principles to act as a set of guidelines
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to inform on how integration of communication skills into engineering education can be done

and why it should be considered.

4.2 SUMMARY OF DEVELOPMENT OF DESIGN PRINCIPLES TEAM

To develop the design principles applicable to this study a design team was exposed to a
strategy in the form of a set of suggestions concerning how communication skills could be
integrated into engineering education. This strategy was developed based on a review of the
relevant literature and the researcher’s own creativity. The process involved a cyclic process
of reflection and refinement during which the design team made suggestions with regard to
how the design of the integration strategy could be improved. Focus group interviews were
held with the design team to facilitate this process. A preliminary analysis of these focus
group interviews was conducted to inform changes to the evolving design after which a more
thorough analysis was undertaken in order to formulate design principles. An activity system,
as outlined in activity theory, was used as the descriptive framework to articulate the
evolving design. This was considered appropriate as any strategy concerning the integration

of a set of skills into a broader programme would, by necessity, involve human activity.

The six elements of an activity system, as outlined in activity theory, were used as the basis
for the formulation of predetermined categories into which codes, derived from transcripts of
the focus group interviews, were sorted. This was done by determining rules or criteria for
each of these six elements. The codes were constantly compared to each other as well as to
these rules. In this way similarities were established and the codes that complied with the
criteria formulated for each element were sorted into the appropriate category. Once the
researcher had sorted the codes into the predetermined categories, sub-categories were

identified by, once again, comparing the codes to each other. These categories and sub-
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categories were then grouped into logical clusters by the researcher. Design principles were

formulated within the framework of these clusters.

4.3 DESIGN TEAM CONTACT SESSIONS

The four contact sessions with the purposively selected design team followed the activity
system, as outlined in activity theory, which was used as the descriptive framework for
articulating how communication skills could be effectively integrated into engineering
education.

The team contact sessions followed a set pattern; first there was a short design session
followed by a group focus interview session. However, because the first focus group
interview was the first time the group met, the researcher introduced the study and design
process and also exposed her suggested strategy concerning how communication skills could
be integrated into engineering education. Thereafter, the strategy followed in the next three
focus group interviews was similar. The researcher introduced a short design session
reminding the group members of its purpose, namely to inform modifications, adjustments
and improvements to the activity system. Each team member received a printed copy of the
researcher’s discoveries made during each data analysis process. Each of the four focus group
interviews was transcribed and for each a preliminary analysis was undertaken by the
researcher. These modifications were undertaken until it was generally agreed that no further
significant amendments were necessary.

Table 4.1 provides a brief overview of the design sessions as well as the substantive core
ideas which emerged from a provisional analysis of transcripts of focus group interviews held

after each of the four design sessions.
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Table 4.1: Design team sessions and focus group interview overview

Session

Date

Programme

1

5 August 2015
Design session 1 &
focus group interview

Introduction to the design process.
Researcher exposed suggested strategy concerning how communication
skills could be integrated into engineering education.

Note: List of addendums to gain an insight into content on initial design
provided to the design team is provided.

Addendum A:

Design Session 1:

PowerPoint to expose design team on initial design components

Addendum B:

Hand-out provided to design team during design session 1:

Assignment structure on how and when content be introduced to students
Addendum C:

Hand-out provided to design team during design session 1:

Example of company background that the guest lecturer (engineer)
represented.

Addendum D:

Hand-out provided to design team during design session 1:

Example of assignment rubric of the guest lecture.

Addendum E:

Hand-out provided to design team during design session 1:

Section A of guest lecture assignment.

Addendum F:

Hand-out provided to design team during design session 1:

Sections B — F of guest lecture assignment.

Addendum G:

Hand-out provided to design team during design session 1:

PowerPoint to students by guest lecturer.

Addendum H:

Hand-out provided to design team during design session 1:

Part of lecture content provided as a hand-out to students to use to complete
section C of assignment: Scorecard for KPA.

Addendum I:

Hand-out provided to design team during design session 1:

Part of lecture content provided as a hand-out to students to use to complete
section D of assignment: “Rooftop Solar PV near grid parity in
SA”(Wattnow 2013: 19).

Addendum J:

Hand-out provided to design team during design session 1:

Part of lecture content provided as a hand-out to students to use to complete
section E of assignment.: “High Mast Lighting Project by RHDHV .

13 August 2015
Design session 2

&  focus  group
interview

Researcher discussed suggestions added from session 1 and design team
added more suggestions during focus group 2.

Addendum K:
Design session 2 discussion document.

21 August 2015
Design session 3

&  focus  group
interview

Researcher discussed suggestions added from session 2 and design team
added more suggestions during focus group 3.

Addendum L:
Design session 3 discussion document.
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Table 4.1: Design team sessions and focus group interview overview (continued)

4 27 August 2015 Researcher discussed suggestions added from session 3 and design team
Design session 4 agreed no more modifications to be made during focus group 4.
&  focus group
interview Addendum M:
Design session 4 discussion document.
4.4 FINDINGS

This section on findings refers to the formulation of codes, categorising of codes, criteria

used for sorting codes into pre-determined categories and reassembling of data into clusters.

Chapter 3, section 3.3.4 provided an outline of steps 6 — 9 followed in the data analysis

process.

4.4.1 Step 6 in data analysis proses: Formulation of codes

All focus group interviews held with the design team were recorded and then transcribed

verbatim (see Addendum N). Open-coding was used to label significant or meaningful

fragments within these transcripts. Substantiated suggestions on how communication skills

could be integrated into engineering education were primarily used as the unit of analysis.

For example, the following suggestion was made by a member of the design team:

FG4R1: “ ... in class or even for homework or whatever so the easier ones you

hope and pray everybody can do it and then, sort of, your level where you should

be, hopefully most of them will be able to do that and then you add something

more difficult and if they do not get it right it is okay”.

This suggestion was labelled “Assessment — Differentiation” during the open-coding phase of

the data analysis. A summary of all codes and quotations are provided in Addendum O. For
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clarification purposes the codes assigned to the participants (to guarantee anonymity), means

the following:

e FGLI1F: focus group interview 1 facilitator

e FG1R8: focus group 1 respondent 8

Table 4.2 provides some insight into what the codes looked like.

Table 4.2: Design team sessions and focus group interview overview

CODE QUOTATION
Academic engineering | EG1P1: “... academic engineering related communication as well as
communication an opportunity to even look at and assess verbal communiqué...”
Academic engineering | EG1P8: “... with the communication, like we not dealing specifically
communication with, with engineering ”.

FG1F: “Yes.”

FG1R8: “We [are] dealing with like other factors that aren’t related
to what we want to study or what we’re studying. ”

EG1F: “Okay.”

FG1R8: “So if it could be more engineering based, then that would be
more efficient.”

FG1F: “Are you talking about communication exercises for example,
more engineering based?”

FG1R8: “Yes.”

FG1F: “Okay, so examples that is used in class or assignments or in
general?”

FG1R8: “Both assignments and presentations. ”

4.4.2 Step 7 in data analysis proses: Categorising of codes

An activity system, as outlined in activity theory, was used as the descriptive framework to

articulate the strategy aimed at integrating communication skills into engineering education.

This activity system comprises six elements, namely tools, rules, division of labour,

community, subject and object. The predetermined categories into which codes were sorted

were based on these six elements. To facilitate the sorting of codes into each of these pre-

determined categories, a set of criteria was determined for each of the six elements. Codes

were assigned to each predetermined category by comparing each of the codes to the criteria.

Codes were thereafter compared to each other, using a constant comparative technique within

the predetermined categories to formulate sub-categories. Sub-categories were again
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compared to each another in order to group them into clusters. It was within the framework of

these clusters that design principles were formulated.

443 Step 7.1 in the data analysis process: Criteria used for sorting codes into

predetermined categories

Table 4.3 shows the predetermined category, the criteria used to facilitate the sorting of codes

into this category, and the codes that were sorted into each of the predetermined categories

(see Addendum P for memos written during the sorting of codes into predetermined

categories).

Table 4.3: Criteria used to facilitate sorting of codes into predetermined categories

Predetermined
category based on activity theory
components

Community

Criteria against which
codes/ categories were compared

« Must be an interdependent aggregate who share a set of meanings
(Jonassen & Rohrer-Murphy, 1999: 64)

« Must involve the determining or describing of the nature of social
interaction among participants (Jonassen & Rohrer-Murphy, 1999:
64)

« Must involve a description or an account of participants’ beliefs and
values (Jonassen & Rohrer-Murphy, 1999: 64)

Sub-category
and
codes

Culture:

Youth culture

Mono-culture (city)

Generic/ South African (SA) culture

Predetermined
category based on activity theory
components

Division of labour

Criteria against which
codes/ categories were compared

It should be able to mediate the relationship between the object and
the community of how the activity is distributed among members of
community (Jonassen & Rohrer-Murphy, 1999: 64).

« Anindividual role should be played within a community in an activity
(Jonassen & Rohrer-Murphy, 1999: 64)

« It must relate to the power each individual wields (Jonassen & Rohrer-
Murphy, 1999: 64)

« Must involve tasks each individual is responsible for (Jonassen &
Rohrer-Murphy, 1999: 64)

« It must prescribe the specialisation tasks by individual members of
groups within the community (Jonassen & Rohrer-Murphy, 1999: 64).
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Table 4.3: Criteria used to facilitate sorting of codes into predetermined categories

(continued)

Sub-category
and
codes

Facilitation Industry

 Scaffolding: Facilitator »  Guest lecturers

« Role: Facilitator * Role: Industry expert

« Facilitation on a project  Industry informs practice

Academia Collaboration Efforts

» Role: Academia » Co-assessment

« Role: Communications lecturer » Co-lab: Content

« Role: Curriculum developers « Co-lab: Determine needs
+ Co-lab: Industry

Student Co-assessment: Collaboration

« Role: Student

« Peer Education

Predetermined

category based on
activity theory
components

Object

Criteria against which
codes/ categories
compared

were

« It must be cultural formed with a history (Jonassen & Rohrer-Murphy, 1999:
63).

It must form a dialectic unit with the subject (Roth, 2004: 2).

e It must have an independent existence as subordinating to itself and
transforming the activity of the subject (Jonassen & Rohrer-Murphy, 1999:
63).

< It must include the image of the subject (because it is perceived by and
characteristic of the individual) (Jonassen & Rohrer-Murphy, 1999: 63).

e It must be a physical or mental product sought (Jonassen & Rohrer-Murphy,
1999: 63)

« It must be acted on by the subject, tangible or intangible (Jonassen & Rohrer-
Murphy, 1999: 63).

 Its transformation must move the subject towards the outcome (Jonassen &
Rohrer-Murphy, 1999: 63).

e It must represent the intention that motivates activity (Jonassen & Rohrer-
Murphy, 1999: 63).

e Object must be transformed during activity (Jonassen & Rohrer-Murphy,
1999: 63).

Sub-category
and
codes

Skills acquired by students in the process of learning
« Skills

« Language acquisition skills

« Skills

« Cognitive skills

Stimulate thinking processes
« Out of the box thinking

« Critical thinking
 Creative thinking

Predetermined Rules
category based on

activity theory

components
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Table 4.3: Criteria used to facilitate sorting of codes into predetermined categories

(continued)

Criteria against which

It must mediate the relationship between subject and object of activity

codes/ categories were (Jonassen & Rohrer-Murphy, 1999: 64)
compared « It must cover implicit norms, explicit norms, conventions and social
relations within a community (Jonassen & Rohrer-Murphy, 1999: 64)
« It must guide, to some degree, the actions or activities acceptable to the
community (Jonassen & Rohrer-Murphy, 1999: 64).

Sub-category Process of learning Learning environment

and « Learning and fun + Student awareness

codes « Choices given to student  Student challenges
Acknowledgment in learning « Student awareness: Learning
» Acknowledge: Culture approach
« Relationship « Student experience
« South African Context « Choices given to student
Differentiation » Encourage communication skills
« Differentiation: Class activities « Subject relevance
 Differentiation: Education level « Language barrier

Predetermined Tools

category based on

activity theory

components

Criteria against which » Tools must be artefacts used for the activity (Uden, Vlderas and Pator,

codes/ categories were 2008: 15).

compared « Tools must mediate the relationship between the subject and the object

(Jonassen & Rohrer-Murphy, 1999: 67).

It must be anything used in the transformation process (Jonassen &
Rohrer-Murphy, 1999: 63).

It must be material/ external/ physical tools (Jonassen & Rohrer-Murphy,
1999: 64).

It must be thinking/ mental/ internal tools (Jonassen & Rohrer-Murphy,
1999: 64).

Tools must be required to transform an object into an outcome (Jonassen &
Rohrer-Murphy, 1999: 63).

It must be understood how tools are used over a period of time (Jonassen
& Rohrer-Murphy, 1999: 67).

It must shape the way humans interact with reality (Uden, Vlderas and
Pator, 2008: 15).

It must reflect experience of other people who have tried to solve similar
problems (Uden, Vlderas and Pator, 2008: 15).

Tools must be made by humans (Uden, Vlderas and Pator, 2008: 15).
Tools must constantly change through activity (Jonassen & Rohrer-
Murphy, 1999: 67).

Culture-specific tools must shape the way people act and think (Jonassen
& Rohrer-Murphy, 1999: 63).
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Table 4.3: Criteria used to facilitate sorting of codes into predetermined categories

(continued)

Sub-category
and
codes

Assessments as a tool

Assessment: Differentiation
Assessment: Peer education
Assessment: Multi-purpose
Assessment: Verbal communication
Assessment: Prior knowledge

Build on prior knowledge
Co-assessment

Multi-sensory

Practical exercises in class
-Topics assessment

Content as a tool

Content : Culture

Content : Topics and structure
Content : Understand audience
Content : Vocabulary
Content : Written
Content : Role

Basic Interpersonal
(BICS)

Cognitive Academic Language Proficiency
(CALP)

Academic engineering communication
Intrinsic motivation

Choices given to student

Communication

Course structure as a tool

Structure and purpose

Authentic learning project
Integrated subject offering

Parallel subject offering

Split content subject offering
Language embedded in all subjects

Technology as a tool

» Technology tool

 Online strategies

« Offline strategies

« Electronic learning material
- Distance learning

Educator tools in learning

+ Tutoring

» Group work

» Guest lecturers

« Peer education

« Scaffolding: Facilitator

« Timetable: Engineering students

» Outcomes

« Language acquisition: Support
documents

Learning strategies as a tool
+ Adult learning

* Rhizomatic learning

« Immersion of knowledge
 Student learning

« Domains of learning

« Learning in class

« Learning strategy

Educator as a tool

» Negotiate with students
« Diminishing scaffolding
Student: brain profile

4.4.4 Step 8 and 9 in the data analysis process: Reassembling of data into clusters

The data were reassembled to assist in the story the data was telling the researcher regarding

how the integration of communication skills into engineering education could be effectively

achieved. By using a constant comparative technique, codes were constantly compared to

each other, categories to codes, and categories to categories until three clusters emerged

which allowed for a coherent or logical grouping of the design principles. Within the

framework of the clusters identified (see Table 4.4) design principles were formulated.
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45 STEP 10 IN THE DATA ALAYSIS PROCESS: FORMULATION OF DESIGN
PRINCIPLES

The primary objective of the study was to formulate design principles applicable to the
integration of communication skills into engineering education. These design principles were
formulated using Van den Akker’s guidelines. Van den Akker’s (1999, in Plomp & Nieveen

2007: 20) suggests for design principles to be formulated by using the following construction:

If you want to design intervention X for the purpose of function Y in the context
Z, then you are best advised to give that intervention the characteristics A, B
and C (substantive emphasis), and to do that via procedures K, L and M

(procedural emphasis), because of arguments P, Q and R.

Each of the design principles determined during this study were divided into the following
headings based on Van Den Akker’s (1999, in Plomp & Nieveen 2007: 20) suggested
formulation:

e main cluster

e characteristics (substantive emphasis)

e procedure (procedural emphasis)

e argument
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Table 4.4: Formulation of design principles within the framework of the three main

clusters

Main clusters across
predetermined categories

Main cluster components relating back to sub-
categories and codes as well as design principles
derived.

45.1 Cluster 1: The importance of the
learning context within the integration of
communication  skills into  engineering
education

4.5.1.1 Design principle 1: The role of culture in the
context of learning

e Youth culture

e Mono-culture (City)

e Generic/ South African culture

¢ Relationships

e South African context

4.5.1.2 Design principle 2: The role of differentiation in
the context of learning

o Differentiation: Class Activities

o Differentiation on Level of Education

4.5.1.3 Design Principle 3: The role of skills in the context
of learning

o Skills

e Language acquisition

o Cognitive skills

45.2 Cluster 2: Key role players in the
integration of communication skills into
engineering education

45.2.1 Design Principle 4: Internal and external role
players in the integration of communication skills into
engineering education

e Academia

Industry

Student

Educator as a tool

4.5.2.2 Design Principle 5: Collaboration efforts in the
integration of communication skills into engineering
education

Co-assessment

Collaboration: Assessments

Collaboration: Content

Collaboration: Determining needs

Collaboration: Industry

4.5.3 Cluster 3: Curriculum design elements
for integration of communication skills into
engineering education

4.5.3.1 Design Principle 6: Understanding ‘learning’
holistically in the integration of communication skills into
engineering education

e Learning strategies as a tool

e Process of learning

e Thinking processes

4.5.3.2 Design Principle 7: Tools for the integration of
communication skills into engineering education

Educator tools in learning

Content as a tool

Technology as a tool

Assessments as a tool

Course structure as a tool

Facilitation
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451 Cluster 1: The importance of the learning context within the integration of

communication skills into engineering education

Within the context of learning the acknowledgements of culture differentiation plays an
important role. Students build a relationship with a lecturer which lays the foundation for
discussion in class on different cultures in South Africa as well as discussions on our ‘South
African way of doing things’. It is important to see skills development in the context of

higher education as a main priority.

4.5.1.1 Design Principle 1: The role of culture in the context of
Understanding the role culture plays as well as the acknowledgement of culture in learning is

important when communication skills are integrated into engineering education.

45.1.1.1 Characteristics (substantive emphasis)

The ‘culture of youth’ is the student’s current ‘real world’. When communication skills are
integrated into engineering education, this culture approach could be used to stimulate
responsiveness in the classroom environment and could assist with relationship building
between the lecturer and a student. The student could thus feel the lecturer 'understands' him/
her to a certain degree. The broader term ‘culture’ plays a significant role within the South
African way of living. Once a student’s ‘culture’ is also acknowledged in the communication
skills classroom, the relevance of this subject’s integration into engineering education may be

realised by students.
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45.1.1.2 Procedures (procedural emphasis)

e Culture for communication skills integrated into engineering education
Culture does not have to be a unit or a topic of discussion in integrated communication skills.
Corporate culture, however, must be used to illustrate a shared set of values and beliefs by a
corporate company within an engineering education context. The incorporation of a South
African ‘way of doing’ could also be introduced to students as a ‘shared culture’. This could
be done during group activities in class for integration purposes.

o Relationship building for communication skills integrated into engineering education
By incorporating principles of adult learning into integrated communication skills, it may
influence the relationship building process between a communication lecturer and a student
positively. For integration purposes this could be done by ensuring students are aware of the
lecturer’s expectations of students in the process of learning. This could be expressed by
referring to outcomes in the integrated study guide once classes have begun. When the
students feel they are aware of what is expected from them, it could assist in the relationship
building process.

e South African context for communication skills integrated into engineering education
A broader culture acknowledging approach could be used. Acknowledgement of a South
African culture, ‘our own way of doing things’ approach, could be incorporated into the

integrated curriculum design of communication skills.

To assist in the acknowledgement of a South African context process, the design of learning
material students can relate to, could support efforts focused on incorporating culture. Giving
students material and examples in practice of content based on a South African context could

simplify theory concepts. The type of textbook used within an integrated approach could be
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written by South African authors and could be based on a South African student and a South

African context.

The lecturer could refer to ‘the life of a student’ and his/ her exposure to the culture of youth/
the culture in a city/ a way of doing things the South African way (‘South African culture’).
Discussions in class could also be related to the engineering ‘corporate culture’ the students

will experience in the workplace.

45113 Argument
Students, especially first year students, are exposed to new surroundings and come across
different cultures on campus. The acknowledgement of cultures is vital within the South
African context because we have students from different cultures attending courses. By
acknowledging the role of culture, it will add value to the students’ view on different cultural
contexts.

e Culture for communication skills integrated into engineering education
It is important in an integrated approach to ensure ‘culture’ is acknowledged. However,
course content referring to different cultures can at times be perceived as taboo. By shedding
light on corporate culture and a South African approach to doing things, cultures would be
acknowledged.

e Relationship for communication skills integrated into engineering education
Students’ orientation towards a subject is influenced by the type of relationship they have
with their educator. It is important within the integration process to bear in mind students
develop a shared relationship with the educators because this will influence the students’
responsiveness and class engagement. Students view the relationship as a two-way process —

“I learn from you but you can also learn from me”. This means the lecturer/ facilitator needs
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to be acutely aware of the students’ need in this regard as it will influence how and if the
students will approach the lecturer/ facilitator.

e South African context for communication skills integrated into engineering education
Learning material used in the integration process could be based within a South African
context. This is critical because it will influence the building of knowledge. Through
simplifying theoretical concepts by referring to South African examples which may already

be part of their prior knowledge, learning will be made easier for students.

4.5.1.2 Design Principle 2: The role of differentiation in the context of learning

Just as culture could be taken into account when integrating communication skills, so could
the aspect of differentiation. Differentiation in the context of integrated communication skills
refers to offering different students with different possibilities to learning in the same
classroom. The role of differentiation for integrated communication skills would be to ensure
all students acquire information effectively in the classroom irrespective of differences in

their capability.

4.4.1.2.1 Characteristics (substantive emphasis)
Differentiation occurs in terms of student’s education level which, in the context of integrated

communication skills, is linked to poor language ability.

4.4.1.2.2 Procedures (procedural emphasis)
Within integrated communication skills differentiation is an important aspect to pay attention
to, specifically when academia plan a curriculum. Teaching techniques, methods, class

activities as well as assessments need to make room for assisting students to learn effectively.
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e Differentiation for integration focusing on class activities
Differentiation can be addressed within integrated communication skills in a facilitation
context. The focus would be to ensure the lecturer knows how to execute tasks and class
activities by taking on the role of a facilitator. Also, by making sure groups in the classroom
are smaller and that students can grow in learning at their own pace as is the norm in a

facilitative context.

A variation of activities could be designed to accommodate different educational levels in a
classroom. This could be done through assessments or class activities. '‘Questions' on written
assessments can be designed on three levels: easy, more challenging and difficult. Outcomes
for assessments or class activities could be set while at the same time providing students with
the opportunity of working at their own pace. The key within integrated communication skills
would be to ensure all students function at an optimal level by allowing them to leave once
they have reached the course outcome. Although education institutions do assign fixed
guidelines in terms of assessments and credits, creative ways could be explored to adjust the
'norm’, but by bearing in mind that, as with any assessment or learning activities, departments
have to function within those parameters. Close collaboration would be needed between the
Faculty of Humanities and the Faculty of Engineering.
¢ Differentiation for integration focused on educational level of students
o An integrated communication skills facilitation context

A facilitator needs to be aware of students’ prior knowledge as well as their different
educational levels. In terms of differentiation it is important not to have students in one group
who are far apart in terms of their educational level. It could be extremely challenging for the
lecturer to accommodate all students in such a setting.

o Assessments
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Initial assessments, for example, for first year students, could be based on language abilities
and communication skills. This will inform lecturers on the different educational 'levels'
within a group and their prior knowledge. In assessments or during class activities ‘questions’
could be designed on three levels: easy, more challenging and difficult thereby
accommodating the different educational levels of students in one group. Class activities and
methods of teaching need to be designed in such a way during the process of learning that it
will accommodate all the different levels of education at that point in time as well as building

from there on onwards on their prior knowledge.

45123 Argument

e Differentiation for integration focused on class activities
In a facilitation context, if students work at their own pace it means they will refer back to
their prior knowledge and start learning from their own existing basis.

e Differentiation for integration focused on educational level
In the context of facilitation students’ progress is at different rates, whether they work on an
individual basis or in a group setting. A facilitator needs to be aware of students’ prior
knowledge as well as their different educational levels. This is because having such
knowledge would determine the methods used to share information during class as well as the
level of speed used by the facilitator to share information.

o Initial assessments for first year students

This assessment is important because it will provide insight into which activities to use
during class and which sections to enforce more during a course. It therefore provides a
holistic picture for the lecturer involved with the students sitting in front of him/ her. An

initial assessment would also be able to inform lecturers on where to start to build on
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students’ prior knowledge. It would provide information on the different educational levels of

a group but also what their language abilities levels are.

4.5.1.3 Design Principle 3: The role of skills in the context of learning

A skill is something which is taught and learned with the purpose of executing a specific task;
a skill is measurable. Communication skills for engineering education consist of general
skills. One of the aims of education is to teach skills to the future workforce. It is therefore
vital to be aware within the context of integrated communication skills of which ‘skills’ need

a specific focus.

45131 Characteristics (substantive emphasis)

Engineering students could gain practical experience in integrated communication skills. This
requires them to apply their theoretical knowledge gained in the industry. Focusing
specifically on communication skills for engineering education, an engineering student being
exposed to communication skills could be able to determine her/ his audience’s (clients’)
needs during a consultation. Not only is determining of needs important, but communicating
with their client by being able to adjust their message from a technical to a non-technical
level for the sake of the client is vital. Adjusting to the client’s needs could be a required

skill.

45132 Procedures (procedural emphasis):
e Subject offering structure and language skills
How ‘communication skills’ is offered to engineering students in an integrated approach

refers to the structure of the subject itself. For example, would it be a year subject/ a semester
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subject? Would the subject be split into units offered for first years and then again for third

years or would the subject be ‘merged’ with another engineering subject?

Within the context of integration, there is a strong relationship between the structure of
communication skills and specifically language skills. How the subject is offered to
engineering students will affect not only the amount of skills which could be taught, but also
the skill level.

e Proposed structures for communication skills integrated into engineering education

o Within an integrated subject offering approach
If communication skills are integrated into engineering education, language learning must
form part of every lesson, for example, by starting with language learning at the beginning of
each lesson, key concepts are defined with content learning following. This will allow
students to work on their grammatical structures.

o Assessment in an integrated subject offering approach
If ‘communication skills’ as a subject is offered by way of integration with other engineering
subjects assessment could be done by using an ‘integrated project’. Intrinsic motivation (one
example of a few motivational theories) could be embedded into the project. Intrinsic
motivation encompasses the skills of engaging with information; it refers to students wanting
to learn and therefore it must be ensured that the process of learning is fun. Students then
develop a responsibility to take control of their own learning.

o Within a parallel subject offering approach
This refers to joining/ merging communication skills and a technical engineering subject.
Students need to be able to write technical things on a non-technical basis and technical

things on a technical basis.
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e Communication skills content examples for an integrated engineering education

o Content: Understanding clients
Students could gain practical experience in communication skills to determine their
audience’s (clients’) needs, in other words, by acquiring the necessary communication skills
graduate engineers will be empowered to apply their theoretical and practical knowledge in
the industry. When communicating with their clients they could be able to also adjust their
message from a technical to a non-technical level for the sake of the client. Adjusting
messages to meet the client’s needs could be a required skill.

o Content: Engineering specific vocabulary
Language acquisition includes the learning of vocabulary. This could be included in subject-
specific content. Content and vocabulary are closely associated with each other.

o Practical application of theory
A multi-sensory learning approach could be applied in the course through practical class
activities and assessments. The multi-sensory approach will include the use of technology —
for example when a student views a video as per instruction, engagement with the video
content could be ensured. Students could summarise information they gained from watching
the video on paper and hand it in or they could make summaries in teams for a class

presentation.

45133 Argument

e Skills
In general a student engages in the process of learning to gain knowledge; to move from the
‘known’ to the ‘unknown’. In the learning process, an integrated communication skills
student needs to acquire skills which equip him/ her to operate better in the engineering

workplace. Language skills are essential in communication and cognitive skills development
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because it helps with the evaluation of information. It must be assured that the
communication skills integrated into engineering education which is taught, are skills

expressed by the industry as a need.

Language acquisition needs attention in the integration process for a few reasons. Firstly,
some educators might wrongly observe students as having poor engineering content
knowledge when, in fact, this is often a manifestation of poor language skills. Also,
differentiation occurs in terms of students’ education level which is linked to their poor
language ability. Because students lack the ability to apply language skills in different
contexts, it could influence their understanding of new information taught by a lecturer. If
students do not comprehend what the lecturer is trying to convey, a semantic barrier would
occur.

e Subject offering structure and language skills
Whichever subject structure is seen as the most suitable, collaboration between the Faculty of
Engineering and the Faculty of Humanities are crucial in the integration process. Not only to
discuss curriculum content and assessments but also to deliberate on the expectations
regarding the role of each lecturer.

e Communication skills
Guidance from the engineering industry itself is crucial in educating future engineers. For this
reason, integrating communication skills into engineering education is critical. Academia and
professional engineers representing the industry could have permanent collaboration efforts
in place to review subject content and adjust it to meet the need and feedback expressed by

the industry.
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45.2 Cluster 2: Key role players in the integration of communication skills into
engineering education

For the purpose of integrating communication skills into engineering education, it is
important to be aware of the key role players in the process. Once different faculties and the
industry start working together on a shared goal and both are involved in the decision making
process, collaboration efforts are improved which is an essential aspect of integrated

communication skills.

4.5.2.1 Design Principle 4: Internal and external role players in the integration of

communication skills into engineering education

45211 Characteristics (substantive emphasis)

The placement of communication skills within engineering education is the responsibility of
academia. It is academia who makes sure communication skills are offered at the right time
within the diploma as well as where it makes the most sense. Industry representatives inform
classroom practice and would be able to provide guidance in terms of what is viewed as
essential and relevant components in the workplace. Students who are exposed to integrated
communication skills need to understand their accountability in the process of learning while

engaging with subject content.

45212 Procedures (procedural emphasis)
e Role of academia
Academia has the responsibility to ensure integrated communication skills into engineering

education remains relevant, appropriate and applicable.
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e Role of industry
The significant role of the engineering industry informing education practice is of the utmost
importance. The engineering industry provides guidance to know which topics to cover in
course content as well as on the design of the type of activities/ experiences that would attract
students to become engaged in the content.

e Role of engineering lecturer
The role of an engineering lecturer in a collaboration effort with the communication skills
lecturer is to advise on technical information which could be used during class activities or
sources to consult for industry-based examples. The purpose of this collaboration is to
determine the needs of these parties relating to subject content but also to guide practical
experience in education. Engineering lecturers could also provide guidance in terms of how
technical topics could be assessed.

e Role of curriculum designers
Facilitating a project would require a lot of work behind the scenes in terms of structure to
ensure there is a response flow during class. This will be the responsibility of curriculum
designers. They could furthermore consult with engineering lecturers on technical topics to
include for example purposes.

e Curriculum designers and content
Collaboration between the industry and the engineering faculty to determine needs in terms
of content and practical experience during engineering students’ education is essential.
'‘Academic components' are often over-emphasised — industry could provide more insight into

the practical experience required in industry.

If an authentic learning project is implemented it would involve collaboration efforts from

both the Faculty of Humanities and the Faculty of Engineering. Close collaboration will be
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needed on the facilitation and assessment details of a project. Each department involved
would need to stipulate their assessment needs while the industry would be expected to
provide their input on the design of an authentic learning project.

¢ Role of the student
For students to be accountable in the learning process, choices in how to reach outcomes
could be included in communication skills forming part of engineering education. This
approach is based on the adult learning principles applicable in learning.
Students need to engage with communication skills cognitively and allocate meaning to
content. Students themselves need to decide, “I want to engage with the work”. To assist in
this process, the principles of ‘intrinsic motivation’ can be included in the development of
integrated projects. Therefore, communication skills (non-technical subject) would be
effective in a technical engineering subject on a combined project. The element of fun in
learning is stressed within the integration of the subject as this will also motivate students to
want to learn.

e Peer education
Engaging with peers in the process of learning could be done in a classroom environment
during group activities. It would also stimulate negotiation among students. Peer teaching
provides opportunities for students to learn from each other in the same context.

e Educator as a tool

o Negotiate with students

By incorporating principles of adult learning, lecturers have a chance to negotiate with
students on specifically how an outcome can be reached for an integrated communication
skill. Students could have choices on how to achieve an outcome by using integrated
possibilities. This is one of the principles of adult learning. The application of adult learning

principles could be useful for classroom activities as well as for assessments. The key,
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however, is to ensure all students function at an optimal level. Students could be given the
option of being allowed to choose to leave once they have reached a course outcome. Another
example in assessments is to provide options for bonus marks and providing choices for
students on improving their results. Technology could be a tool in the decision making
process, for example, by providing students with choices to learn outside the classroom with
the use of technology (electronic assessments or activities online). Once the student has
chosen to complete the online version, she/ he does not have to do the classroom activity.

o Diminishing scaffolding
Diminishing rests on the basis that assistance (by a facilitator) is only given once it is asked
for by students in the process of learning. In the context of facilitation, a facilitator could be
used to facilitate an integrated authentic learning project by applying principles of scaffolding
in the integration process. (See Facilitation in section 4.5.3.2).

o Student: brain profile
Right and left brain thinking students could be kept in mind in all form of communication
skills activities designed. Skills, for example, creative (thinking outside the box) and critical
thinking need to be addressed in class via the practical application of theory. Educators need
to be aware of their students’ orientation to learning; they therefore need to understand the
brain profile of their group. Initial assessments with enrolled student would be able to provide

data on this matter. (See thinking processes in section 4.5.3.1).

45.2.1.3 Argument
e Roles: academia, industry, lecturers, curriculum designers
Integrated course content could be presented to students when it is most suitable and relevant

to students. Firstly, the placing of subject content is vital. An example would be not offering
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a unit containing material on interviewing and employment during the first year but rather

during the third year of study.

Secondly, it is important for industry to inform parties involved in designing the course
content as well as those parties involved in teaching on the needs in the workplace.
Communication skills need to be offered in a manner that students understand and in a way
they grasp its relevance to their career. In this instance, industry can assist by providing

guidance on topics and outcomes.

Thirdly, collaboration between engineering and communication skills lecturers need to be
continuous. This will ensure that improvement in the process of learning is maintained as
approaches which are not effective as a collaborative effort in an integrated subject offering

might be changed.

Lastly, curriculum designers must be consulted by parties from the engineering as well as the
communication departments. Curriculum designers thus have the difficult task to ensure all
needs (technical and non-technical) are taken into account and mirrored within course
outcomes and practical exercises.

e Curriculum designers and content
The importance of creating an authentic learning project is embedded in the fact that it is
created within the context of possible facilitation; it focuses on learning offered to students
and is not developed as a set lecture.

¢ Role of student
Students need to be accountable in the process of learning. By giving them choices on how to

reach certain outcomes, students feel they have a say in how things are done. This approach
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also contributes to students’ understanding of why they participate in learning and supports

their recognition of the relevance of the subject content within the integration process.

Students have to engage with the subject content to make meaning of it. If students do not
engage, the perception is created that it is the lecturer’s responsibility to teach them rather
than it being the students’ own responsibility to learn. Principles for fostering ‘intrinsic
motivation’ could be embedded into the process of learning because students themselves need
to make the decision to want to learn. Engagement with subject content will ensure students
apply their cognitive skills. By making students responsible for their own learning, control
over their own life and experiences is given back to them.

e Peer education
Engaging with peers in the process of learning is an important component as this would also
stimulate negotiation. Not only is peer learning important but also peer teaching. Peer
teaching provides opportunities for students to learn from each other.

e Educator as a tool

o Negotiate with students

The application of adult learning principles is important when negotiation takes place in a
classroom and when students are provided with choices on how to achieve outcomes. This is
meaningful within integrated communication skills because lecturers and students could
understand the responsibility involved in learning. Providing students with choices on how to
achieve outcomes supports the relevance of integrated communication skills as well as allows

students to be creative and enjoy the subject content.
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o Diminishing scaffolding
Scaffolding is prominent in the integration process because it takes place within a facilitation
context. Scaffolding would allow students to be guided in the process of learning. Facilitators

do not provide answers to questions, but guide students to reach answers by themselves.

It is vital for the facilitator who engages with students in an integrated context to fully
understand the context of the different faculties with different needs collaboration. In general,
the ultimate goal for facilitators could be to ensure tasks are made easy for students in the
learning process and to ensure the latter function more effectively by gaining knowledge and
integrating new knowledge with the knowledge already known. All of the aforementioned is

therefore applicable when communication skills are integrated into engineering education.

Within a context where facilitation takes place, an authentic learning project could be used to
ensure the needs of all parties (technical and non-technical elements) are taken into account
and assessed according to each party’s criteria. Continuous collaboration among all the
parties involved would ensure that the process of learning develops according to the guidance
provided.
e Student: brain profile

For integrated activities (technical and non-technical content) to reach the students, it is
critical for the educator designing and implementing these activities to be aware of students’
orientation to learning. Right and left brain thinking students could be kept in mind during the
designing of all forms of communication skills activities. (See thinking processes in section

4.5.3.2).
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4.5.2.2 Design Principle 5: Collaboration efforts in the integration of communication skills
into engineering education
45221 Characteristics (substantive emphasis)

e Co-assessment
These types of assessments could be designed to be multi-purpose in approach; thus,
assessing technical (engineering skills) and non-technical skills (communication skills).

e Structure of subject offering
Parallel subject offering in engineering education could be structured. In this context different

lecturers (engineering and communication) would deal with different components.

45222 Procedures (procedural emphasis)

e Co-assessment
Co-assessments within the integration process could address writing skill outcomes. Students
could be given a technical assignment in an engineering subject but at the same time they
could be briefed on the elements of communication skills. Assessment of the assignment will
therefore be based on two purposes, namely technical and non-technical content and
structure. For example, students could be instructed to write a report in Electrical
Engineering. Hence, report writing skills and communication skills are addressed
simultaneously. A multi-purpose approach is used because students learn to apply knowledge
practically in another context.

e Structure of subject offering: parallel
The parallel subject offering could include a communication expert as well as an industry
expert to communicate communication skills’ relevance to engineering and also to motivate
students. This could be done by providing an essay with factual information instructing

students to write reports to different audiences in the field of engineering. An example would
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be for students to be instructed to write reports to a marketing manager, a technical assistant,
an engineer and a management person. Although they would be instructed to use the same
information provided, it would be expected of the students to interpret it in different ways to
have appropriate meaning for the different receivers.
e Structure of subject offering: facilitated authentic learning project

Assessment within an authentic learning project would include content assessment and
communication skills assessment. A subject matter expert could assess content and someone
with a communication skills background could assess style and presentation of

communication itself.

45223 Argument

Multi-purpose assessments could potentially assist in relieving the current overloaded time
table of engineering students. In this way integrating communication skills into engineering
education would be beneficial to engineering students. Writing technical content on a non-
technical basis and technical concepts on a technical basis, the multi-purpose approach might
heighten students’ understanding of the relevance of communication skills within engineering
education. The choosing of topics could also be driven by a collaborative effort to ensure
topics assigned in practical class exercises and assessments in communication skills are

linked to engineering-related topics.
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4.5.3 Cluster 3: Curriculum design elements for integration of communication skills

into engineering education

4.5.3.1 Design Principle 6: Understanding ‘learning’ holistically in the integration of

communication skills into engineering education

453.1.1 Characteristics (substantive emphasis)

e Learning strategies
When looking at learning strategies to be considered for integrated communication skills, the
following has gained focus: adult learning principles, rhizomatic learning, immersion in
knowledge as well as domains of learning. In the context of learning, these strategies can be
applied in integrated communication skills to improve how students learn in class.

e Process of learning
For any role player in learning, whether a curriculum developer or a lecturer, it is important
to remember to include elements of fun in learning. Including fun elements would stimulate
creativity in integrated communication skills as well as add to the relevance of subject
content.

e Thinking processes
Thinking processes need to be stimulated within integrated communication skills. Thinking
outside the box as well as critical thinking among students could be seen as a priority by

lecturers as well as curriculum developers.
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443.1.2

Procedures (procedural emphasis)

Learning strategies: adult learning

©)

©)

Lecturers often neglect to explain to students why certain content is important.
Students want to know ‘what’s in it for me’.

If, for example, a presentation has to be done it has no value for a student if
the lecturer cannot clarify what is expected from industry in presentation
skills. Explain to students once they walk into an engineering firm what are
the first things they would be asked. Stress the relevance of forming a basis in
subject content, do the theory, and then apply it.

It would be the role of the curriculum developers to ensure integrated
possibilities are designed to make sure choices are incorporated in various
assessments. An example of such an outcome would be for students to achieve
a certain outcome, they could be able to present in front of a group of people.
Options on how to go about the task could be provided by the lecturer in class.
Adult learners who take responsibility and accountability for their learning
would like to be prepared. By providing offline videos, on a Universal Serial
Bus (USB) for example, would be of value to students who would like to

prepare themselves before a lecture.

Learning strategies: rhizomatic learning

If the rhizomatic learning principles are stimulated, rhizomatic knowledge can be brought to

the surface. In practice this means a problem is established; the lecturer would assist the

students in ways to engage constructively with each other’s knowledge structures and with

the rhizome — the result is an explanation to the problem.
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It is important for the lecturer to be aware of his role in rhizomatic learning. A facilitator’s
approach is used in the learning conversation where a response is only given to the learning
need of the learner. Once a resolution has been found to the problem, growth in the
knowledge base of the rhizome has occurred.

e Immersion in knowledge
(See rhizomatic learning in section 4.5.3.1 as this approach assists in the surfacing of
knowledge).

e Student learning
It would be important for all role players in academia to understand how students learn,
especially for lecturers teaching in a classroom setting. The process of obtaining content
knowledge in learning is just as important as content learning itself — the latter is often the
only objective of a course. Within the integration process, students could indeed not only be
taught communication skills content and learn how to communicate, but also ‘how to learn
how to communicate’.

e Domains of learning
Knowledge of the domains of learning could be included with integrated learning activities in
the following manner.

o The role of attitudes in learning

Lecturers and students must be aware of peoples’ different attitudes to life, accept the fact
that individuals are different, and that there are valid ways of dealing with issues.
Acknowledging the different attitudes to life will make one more aware that it is possible to
change one’s own value systems. Often academia only pay attention to the domain of
‘knowledges’, but all three of the domains need to be included in integrated learning

activities.
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o Learning in class
Designing learning projects informed by industry practice could be a method used to ensure
students have authentic learning experiences in classrooms. In this process of exposing
students to authentic learning projects, lecturers could ensure students understand the value of
completing the project. It is envisioned that this is the way students start to automatically use
the skills needed to find solutions to problems.

o Learning strategy
A multi-sensory learning approach will affect practical class activities and assessments. The
multi-sensory approach will affect the use of technology — the lecturer will have to make sure
that when students do ‘watch’ videos, they must also ‘do’ something with the content.
Students could summarise information of the ‘watched’ on paper and hand it in or they could

summarise information in teams and present to the class.

In language acquisition the lecturer could use vocabulary to define a concept within subject
content; therefore, how well the concept is defined will influence the quality of the learning

process.

By using offline strategies in distance learning students would be able to prepare themselves
better and also get exposure to obtain prior knowledge about possible new topics which will
be discussed in class.
(See rhizomatic learning in section 4.5.3.1 and authentic learning projects in section 4.5.3.2).
e Process of learning
o Funin learning
Within learning it is important for students to enjoy engaging with the course content. An

element of fun could be incorporated into assessments or practical class activities. Combining
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‘giving students choices’ to reach outcomes set in the process of learning would be ideal.
Elements of fantasy, science fiction or adventure could be topics which could be
incorporated.
e Thinking processes

o Creative thinking / Thinking outside the box
Skills, for example, creative (thinking outside the box) and critical thinking need to be
addressed in class through the practical application of theory. Educators need to be aware of
their students’ orientation to learning; therefore, understand the brain profile of their group.
Initial assessments with newly enrolled student would provide data on this aspect.

o Critical thinking
For communication skills to be integrated, critical thinking could be embedded into the
course content. This is a skill which needs to be stimulated in the classroom. Practical
application exercises of theory could be implemented and students could reflect on content by
doing a presentation. Such a presentation could be done on an individual or group basis. This
approach will stimulate their logical reasoning efforts. Feedback could be provided in the

form of group work or peer education activities.

453.1.3 Argument

e Learning strategies: adult learning
Lecturers often treat students like high-school learners. By incorporating negotiation in their
teaching approach, a negotiation process develops which might result in the possibility that

students then start to understand and appreciate the value of their learning.

Giving choices is another principle of adult learning. Once a lecturer ‘talks down’ to a student

as if the latter is still in high school, the student could start showing resistance towards
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learning. Providing choices to students on how they would like to reach outcomes is aligned
with their accountability in the process; their understanding of why they are engaging in the
learning process.

e Rhizomatic learning
Rhizomatic learning works on the basis of rhizomatic root systems in plants. For example, an
agapanthus flower has a very complex and interwoven root system. It is so complex that one
cannot see where the plant starts and where the plant ends. Comparing this phenomenon with
learning, one must first of all realise and accept that all students have ‘knowledge’. Where
many learners share a physical space, and they are connected to the world (the rhizome),
there exists a complicated network of connected knowledge.

e Immersion in knowledge
(See rhizomatic learning in section 4.5.3.1 — as this approach assists in the surfacing of
knowledge).

e Student learning
Lecturers need to be informed on how students learn and engage with knowledge, especially
new knowledge.

e Domains of learning
Knowledge of the domains of learning which could be included with integrated learning
activities are important because it will assist all parties involved in teaching students to be
aware of each student’s needs.

e Learning in class
Learning in a classroom context could be stimulated and therefore finding creative ways to do
so, like authentic learning experiences, will address this. Exposing students to authentic

learning projects allows them to use and work on interpersonal and manual skills while at the
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same time retrieving information stored and bringing it to the surface to find a solution to the
problem.

e Learning strategy
In other words, the process of learning (acquiring content) could be incorporated into the
integration process and understood by lecturers and curriculum developers involved.
Language acquisition includes the learning of vocabulary. Vocabulary acquisition directly

influences the quality of the learning process.

BICS and CALP: CALP is the level of academic proficiency needed in tertiary education. It
takes a second language student almost seven years to catch up on CALP during immersion
in English. Lecturers often misunderstand the ease with which some students use
conversational English as the student being ‘proficient’ in the English language. Lecturers do
not always comprehend the reality that the student is, in fact, not skilled in academic
language proficiency.

(See rhizomatic learning in section 4.5.31 and authentic learning projects in section 4.5.3.2).

e Process of learning
o Funin learning
It is important in the integration process for students to enjoy what they do in the process of
learning. Gaining pleasure form learning could be assured by stimulating students’ creativity
and combining the principles of adult learning to create a fun learning atmosphere.
e Thinking processes
o Creative thinking / Thinking outside the box
For integrated activities (technical and non-technical content) to really succeed in having a

positive effect on the student, it is imperative for the educator designing and implementing
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these activities to be aware of the student’s orientation to learning. Right and left brain
thinking students could be kept in mind in all form of communication skills activities
designed.
o Critical thinking

The skill of being a critical thinker will assist students in evaluating information and arguing/
negotiating about content, thus ensuring there is engagement with the subject content. The
skill of critical thinking will assist students in thinking critically about subject content. In
general, critical thinking would be a key in the engineering workplace as this skill assists with
the understanding of logical connections between notions. For any communication
practitioner in the workplace, the link to understanding is evaluating and interpreting

information and then being able to express it.

4.5.3.2 Design Principle 7: Tools for the integration of communication skills into engineering
education
45321 Characteristics (substantive emphasis)
e Educator tools in learning
o Tutoring
Language acquisition can be improved with the help of tutoring.
o Group work
Applying group work for authentic learning projects is also viewed by the students as
valuable within the integration process.
o Guest lecturers
Guest lecturers from the industry could be used in the integration process for lectures.
o Peer education

Peer education and peer teaching is seen as an important tool in the integration process.

116



o Scaffolding: facilitator
In the context of facilitation, a facilitator could be used to facilitate an integrated authentic
learning project by applying principles of scaffolding and rhizomatic learning in the
integration process.

o Timetable: engineering students
The timetable of engineering students is an important tool in the integration process.
Engineering students have a loaded course with limited time available for ‘extra’ initiatives in
learning; this limited time schedule is especially applicable to communication skills. Drawing
up the timetable needs to be addressed bearing in mind it could include consideration of how
it would best promote the integration process.

o Outcomes
In the design of an integrated communication skills for engineers subject, outcomes could be
structured to provide students with choices on how to achieve them. With the design of
outcomes the content should be the objective of the course, but the process of acquiring the
content must of similar importance.

o Language acquisition: support documents
Documents could be developed as support to language acquisition in communication skills.

e Content as a tool

o Content
Communication skills content needs to be based on the field of engineering. Topics for
assessments and practical applications of theory need to reflect 'academic engineering
communication'. Choosing topics to be included in the curriculum could be driven by a

collaborative effort.
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If communication skills are integrated into engineering education, language learning must
form part of every lesson. Language learning could be scheduled at the beginning of each
lesson whereby key concepts are firstly defined followed by and content learning. This would
give students the opportunity to work on their grammatical structures.

o BICS and CALP
Educators need to be aware of Basic Interpersonal Communication (BICS) and CALP
Cognitive Academic Language Proficiency (CALP).

o Academic engineering communication
Academic engineering and communication offered in the course could have related
content and be more engineering based.

o Intrinsic motivation
Students themselves need to make a decision to engage with subject content. The content
must therefore be compiled in such a manner that students would want to engage. This refers
to intrinsic motivation; decision making lies with students.

o Choices given to student
The principles of adult learning could be regarded as relevant to the subject content offered to
provide students with choices on how they would like to achieve certain outcomes in a
curriculum.

e Technology as a tool

The use of technology for teaching purposes refers to internet sources and electronic online
resources, but it does not have to be online — it can simply be electronic and accessible via
some or other mobile device or a desktop computer.

o Offline strategies and electronic learning material
Students should be able to access these sources without the use of the internet. An electronic

source can be used by the lecturer.

118



o Online strategies and distance learning
These sources consist of the use of the Web (online information) and could be encouraged to
use inside and outside the classroom. The use of online programs could also assist in learning
at from distance, in other words, outside of the classroom. Social media is a tool to not only
load content onto to view, but also to communicate and engage with students when outside
the classroom.
e Assessments as a tool

The manner in which students are assessed is important. Different types of assessment would
be influenced by the structure of communication skills. For example, when the subject would
be offered in a semester/ a year/ over 3 years/ embedded into other engineering subjects over

a period of time.

Table 4.5: Types of assessments and factors to consider in compilation of assessments
when communication is integrated into engineering education

Types of assessments Factors to consider in compilation of assessments

e Initial assessment on prior knowledge of first year | = Rubrics must form part of assessments.

students need to be designed. e Basic Interpersonal Communication Skills (BICS)
e Assessments designed to accommodate different versus Cognitive Academic Language Proficiency
educational  level  students  (differentiated (CALP).
assessments). o Assessments should be multi-sensory.
e Peer assessments are effective formative | e Assessment needs to be individually based.
assessments to implement. e Student progress needs to be monitored by
e Multi-purpose assessments could be designed by implementing ‘checkpoints’ throughout the year.
combining communication skills content with | e Topics for assessment need to be technical when
another technical engineering subject offered. communication skills are assessed.
e An authentic learning project could be an | e Creative assessment techniques should be judged
assessment. This would include content assessment on the ability to efficiently asses a student in a
and communication skills assessment. standardised and non-biased manner.

e Standardised and non-biased assessments are
achieved more simply by testing straightforward
questions for which there is only one correct
answer (permitting word variations).

e Types of assessments could be adapted to course
structure changes:

o Structure A: Changing the current course structure
(12 months) to a block offering of four weeks
within a semester.

o Structure B: Parallel subject offering in
engineering education. Different lecturers will
deal with different components.
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e Course structure as a tool
o Structure and purpose

The way in which (how) communication skills are offered (the structure of the course) to the
engineering students, is vital.

o Authentic learning project
An authentic learning project could be designed to be the main outcome of the course,
handing in a final project. This would assist with supporting subject relevance and students
will have a goal to work towards. Each section of theory needs to be applicable to the
practical project thereby assisting in the application of theory to practice, mirroring industry.
(See Facilitation context, Academia: curriculum designers and content, Collaboration efforts:
structure of subject offering: parallel, Types of assessments: authentic learning project,
Educator tools in learning: group work and Learning strategies as a tool: learning in class)

o Integrated subject offering
(See Roles: academia, industry, lecturers, curriculum designers, Learning environment:
language barrier)

o Language embedded in all subjects
In academia we want to teach the students communication skills, but they would in all
likelihood not have the language skills to communicate effectively. Therefore, embedding
language support and not just communication support is suggested.

o Parallel subject offering
Parallel subject offering in engineering education could be structured. In this context different
lecturers (from engineering and communication departments) would deal with different
components. (See Collaboration Efforts: Structure of subject offering, Assessments as a tool:

Factors to consider in compilation of assessments).
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o Split content: subject offering
Splitting the current communication skills units offered for first, second and third year
engineering students would be advisable. The content will in other words be aligned with
what needs students may face at that time.
e Facilitation

o Role of a facilitator
A facilitator could be used to facilitate an integrated authentic learning project. However, the
importance of the facilitators to understand and be aware of the key components for this
learning process if it is to successful, cannot be stressed enough.
Lecturers (from the Engineering Department and Communication Department respectively)
would only be used in the introduction of outcomes and subject structure.

o Facilitation context
The process of learning is facilitated and an authentic learning project could be used as an
assessment tool. This learning conversation could also be based on rhizomatic learning. For
example, an assessment tool could be a ‘design project’. This ‘integrated project’ would thus

consist of technical and non-technical components for integration purposes.

45322 Procedures (procedural emphasis)
e Educator tools in learning
o Tutoring
Tutoring involves the use of senior students. Students are assisted in smaller groups. With
this approach more time could be spent outside the classroom to improve language

acquisition.
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The following is suggested for a tutoring process. By means of an initial assessment, one
could determine the language level of a student. Students will be grouped according to their
results and the activities involved to acquire the skills will be varied. Students acquiring a low
level on the initial assessment would have to work more hours to acquire not only language
skills but also general skills. Students acquiring a higher level on the initial assessment would
work fewer hours and focus on more specific language skills.

o Group work
Authentic learning projects could be designed within the integration process. This project
could be well designed in order for group work to be successful in this context. It would be
important within the design to take into account that the engineering students should view the
project as valuable. This means engineering students engaging in these learning projects
should not view content as ‘irrelevant’ to their field. Differentiation in terms of individual
progress could be taken into account for practical class purposes.

o Guest lecturers
For guest lecturers to be chosen for certain lectures in the integration process,
collaboration must be done between the Faculty of Humanities and the Faculty of
Engineering when a decision needs to be made on whom to choose for these purposes.
For example, presentation skills forms part of the communication skills curriculum. An
engineer often gives presentations during meetings. The guest lecturer could emphasise
the importance of this skill in the field.

o Peer education
Engaging with peers in the process of learning could be done in a classroom environment
during group activities; this would also stimulate negotiation among students. Peer teaching

provides opportunities for students to learn from each other in the same context.

122



o Scaffolding: facilitator
When scaffolding is used, students are guided to find the answer to questions themselves. The
facilitator does not provide the answer once a question has been asked. The principles of
rhizomatic learning (as discussed previously) have roots in scaffolding. For example, a
problem is set, students are taught on how to engage constructively with each other’s
knowledge structures, and with the rhizome the results are solutions to the problem.

o Timetable: engineering students
How communication skills are offered in terms of time-tables structure could possibly be
amended. Table 4.6 provides a summary on block courses and combination of outcomes

which are both options of how communication skills could be offered to students.

Table 4.6: How communication skills are offered in terms of timetable structure

How communication skills are offered in terms of time-tables structure could possibly be amended.

Block courses Block courses could be offered for communication skills and the first block would
be offered closer to the end of the year when students’ programmes are not ‘as busy.
For example, during October, just before their final examinations begin, a lecturer
could present a six-week communication skills cycle for engineers allocating, for
example, five hours a day on certain days for a year’s communication skills
syllabus.

Combining outcomes Combining outcomes of communication skills to other engineering subjects. For
example, skills on how to communicate in report writing are simultaneously done
with another report on a technical subject.

o Outcomes
Peer assessments could be used to focus students’ attention on the outcomes of
communication skills. For example, a presentation could be done in class where students
are asked to evaluate their colleagues. For students to be in the position ‘to evaluate’
fellow students, they will have to focus their attention on the outcomes. For example,
during presentation, make sure you make your product clear, define it clearly and

describe it. The lecturer therefore makes students visibly aware of aspects to take into
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account when they themselves are also presenting.

Practically, during the compilation of outcomes, keep in mind not all outcomes need to be
‘textbook informed’. This means that some outcomes could explore students’ creativity.
For example, when engineering students have to compile or design a given task,
incorporate elements of fantasy. Such elements would include, for example, ‘Design a

roller coaster for Disney World’.

Outcomes could also be used to address the differentiation in educational levels. These
outcomes could be designed to allow students to reach an outcome in their own time. For
example, in a classroom setting an assignment could be given to complete. Once
completed, students could be allowed to leave. This concept could potentially apply to
outcomes which could be reached in a quarter or semester. Once the student has

completed all the work, he or she could complete communication skills.

Outcomes need to focus on language acquisition. The outcomes would be designed by a
communication skills lecturer and an engineering lecturer for technical subjects to compile
language lessons for every subject offered. The lecturers would all first brief students for a
few minutes on ‘the important words applicable to that lesson’. Collaboration among students
will be enhanced in this manner.
o Language acquisition: support documents

Lecturers often make use of academic jargon in their teaching approach. One could say that
by offering language supported by documents during a lecture, would potentially provide
additional assistance (before or after a lecture) especially if no mediation opportunities exist

at the time.
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e Content as a tool
o BICS and CALP

Second language learning often refers to BICS and CALP. Communication skills assessment
could ensure elements of both CALP and BICS are incorporated as language proficiency is
such a major concern in the current South Africa higher education context. CALP is the level
of Cognitive Academic Language Proficiency needed in higher education. Lecturers must not
be misguided by students’ seemingly relaxed approach when using conversational English as
this do not always determine the reality with regard to the students’ lack of academic
language proficiency. Basic interpersonal communication skills could provide guidance in
terms of prior knowledge elements which could be assessed and incorporated.

e Academic engineering communication
Communication skills content offered to engineering students could be based on the
engineering field itself, for example, applying it by using of field specific examples in class
exercises, lectures and assignments. Communication skills may also be embedded into the
engineering course (components offered in every subject of the course). Making language
lessons form part of every subject offered to engineering students — introducing ‘new
concepts’ which will be discussed in that lecture.

e Intrinsic motivation
Students themselves need to make a decision to engage with subject content. In this regard,
engaging with the material cognitively may assure that students apply meaning to content and
do not remain mere passive receivers. Intrinsic motivation is an aspect which can be
incorporated into content to ensure the above takes place. Integrated projects and combining
technical and non-technical engineering subjects could embed principles for fostering
‘intrinsic motivation’ into these projects. The element of fun must be seen just as important

because the learning needs to be fun for students to want to learn.
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e Choices given to student
Students could have choices in how to reach an outcome by using integrated possibilities.
This is one of the principles of adult learning. The application of adult learning principles
could be applied in classroom activities as well as in assessments. They key, however, is to
ensure all students function at an optimal level. Give students the option of being able to
leave once they have reached a course outcome. Other examples in assessments include
providing options for bonus marks and providing choices for students on improving their
results. Technology could be a tool in the decision making process — provide students with
choices to learn outside the classroom with the use of technology (electronic assessments or
activities online). Once chosen to complete the online version, they do not have to do the

classroom activity.

The learning environment provided and choices given to students go hand in hand. As tools/
methods are explained, discussions in class on different options will occur and the educator

could allow students to find their own way in reaching an outcome.

Within the process of learning progress checklists could be incorporated to ensure students
have choices in the process of learning as this contributes to exponential development.

The issue of subject relevance needs to be included and motivated by the educator to let the
student understand why it is important to learn. Therefore, reminding students in an integrated
approach that the course content forms a basis in their engineering career and its practical use
in the workplace. It is imperative for students to be guided to realise that language is the best
vehicle for communication in any industry and, secondly, to understand how important the

clarity of a message in engineering is.

126



The educator needs to be aware of how to use this approach effectively. If choices are given
to an adult they feel they have a say in the process and own it. If, however, during the process

a finger is waved and an educator talks down, there could be resistance.

One way of stimulating students could be by incorporating motivational theories in an
integrated project as an assessment tool.
e Technology as a tool
o Offline strategies and electronic learning material
Examples of making use of offline strategies and electronic learning material in the
classroom include providing students with USBs or Computer Disks (CDs) consisting of
video files pertaining to topics discussed in class. The lecturer will instruct when which topic
video must be viewed at their own leisure outside the classroom. A program like Qiqga could
be used to compile an e-book to students. Content is selected, ‘cut and pasted’ and all content
is then available in a one file document. This could function as an e-book. Students could
receive an e-book consisting of supporting lecture notes for free or buy it from the faculty. A
textbook could still be used as the primary source for subject content while an e-book can be
used as an electronic medium used after class for reference on the lecture with notes from the
lecturer included. In this regard, students would the option of keeping the e-book in electronic
format or decide to print it and use it as a hard copy if preferred.
o Online strategies and distance learning

If technology is used, it could be used as an equivalent to classroom activities and not be used
as an add-on. Students tend not to use online sources if the lecturer gives them an option by
stating, for example, ‘if you want to’. Another electronic tool which could be used in the
subject offering is ‘browser plug-ins’ or ‘pop-ups’. This could help with language

acquisition; specifically with learning vocabulary. Language learning and content
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engagement therefore happen simultaneously. A word is clicked on and the ‘pop-up’ provides
an instant definition. There is no delay in the process of learning and the students do not have

to page through a dictionary.

These electronic sources and online applications could therefore potentially assist students in
acquiring language skills. Taking the advantages of electronic sources further, students could
be provided with the choice to learn outside of the classroom via technology (including
electronic assessments or activities online). If, however, they complete it online, they do not
have to do the classroom activity. To continue learning outside the classroom, glossary could
be provided or ‘browser add-ins for pop-up’ dictionaries, etc. could be made accessible to
students. We have to differentiate between distance learning — Unisa — and learning at a
distance at a contact university when the students are not present during a lecture in a

classroom.

Glossary provisioning can be used by the lecturer to:
e load class notes and students have the option of printing it out for use as hard
copies
e activities could be completed on this glossary and submitted electronically. The

lecturer can review participation in activities in this manner.

Another form of an electronic source, social media such as Facebook, Instagram and Twitter,
could be used as mediums for the lecturer to communicate with the students. Walking past an
interesting building, a lecturer could, for example, take a photo and load it onto one of these

social media sources. Students would also be able to load content on a social media group
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created for communication skills, post general information, but also add material which they

observed while learning at a distance.

e Assessments as a tool

Table 4.7: Types of assessments which could be used as a tool in the integration of

communication skills into engineering education

Types of assessments

Initial
assessments

This assessment is important because it will provide insight into which class activities to
implement and which sections to spend more time on in a course. It therefore provides a
holistic picture for the lecturer to understand his/ her audience. Due to the unreliability of
Grade 12 results, initial assessments could be conducted to appraise or determine students’
abilities more accurately.

Conducting initial assessments would:

e assist in informing lecturers/ facilitators on where to start building on prior knowledge
¢ provide information on the different educational levels of a group

e provide information on what the group’s level of language abilities are

¢ provide information on different educational 'levels' within a group.

Differentiated

This refers to accommodating the different educational levels of students in groups. To

assessments establish this, additional assessments could be set which are available for bonus marks. This
will provide choices for students to improve their results.
These bonus assessments could be implemented to also accompany the level of student who
needs more challenging activities in a course. This will assist these students not to feel
frustrated in the classroom.

Peer General communication outcomes could be assessed by means of peer assessments in class.

assessments

Multi-purpose

Assessments are defined as multi-purpose because they evaluate technical information

assessments (engineering subject) as well as non-technical information (communication skills). Multi-
purpose assessments could relieve the loaded timetables of engineering students.

Authentic An authentic learning project could be designed to serve as the main outcome of the course —

learning the handing in of the final project. This will assist in supporting subject relevance and

project students will have a goal to work towards. Each section of theory will be applicable to the

practical project thereby assisting in the application of theory to practice.
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Table 4.8: Factors to consider in compilations of assessments in the integration of

communication skills into engineering education

Factors to consider in compilation of assessments

Rubrics

Rubrics provide clear guidelines on what is expected of students and how it will be assessed.

BICS
CALP

and

Second language learning often refers to BICS and CALP. Communication skills
assessments could ensure elements of both CALP and BICS are incorporated because
language proficiency is such a major concern in the current South Africa higher education
context. CALP is the level of Cognitive Academic Language Proficiency needed in higher
education. Lecturers must not be misguided by students’ seemingly relaxed approach when
using conversational English as this does not always mirror the students’ lack of academic
language proficiency. Basic interpersonal communication skills could provide guidance in
terms of prior knowledge elements which could be assessed and incorporated.

Individual
assessments

Assessment need to be individually based as this will ensure that all students participate in
the process of learning. Group assessments tend to not represent efforts on an individual
basis.

Checklists/
Checkpoints

¢ Providing checklists it will ensure that students are aware of the milestones which need.
It will remind them they still have a chance to change their approach to information and
guide them along the way.

e In essence these checklists will assure that students still have choices in the process of
learning, which is exponential development.

e The process of learning could include assessments along the way from the statement of
the problem until the end, namely finding the solution.

o Assessments are often implemented at such a late stage (summative point) that nothing
can be done about it.

¢ By implementing check points it will ensure that the lecturer is informed about individual
progress and students are informed about their progress at a stage where they could still
ask for assistance.

¢ This method of assessment also mimics how industry operates: if you work on a design
project in engineering, progress updates will happen throughout the process and not only
at the end of the project.

Topics for | There could be collaboration between faculties to ensure topics assigned to communication

assessments skills (class exercises and assessments) are linked to engineering related topics. This will
assist communication skills being viewed as relevant by engineering students. A
collaborative effort could also drive the choosing of topics for assessment.

Types of | How the course is structured affects the types of assessments as well as the number of

assessment assessments.

could adapt to
course
structure
change

Structure A:

If a subject is offered in a block within a semester, time is limited. Explaining theory, doing
the application in class and feedback will be time consuming. Assessments in this context
will be limited. Students will, however, have clear outcomes and a goal which they are
working towards.

Structure B:

The parallel offering would ensure students do not duplicate topics in their course.
Collaboration between faculties could be seen as a positive outcome since a shared goal and
combined effort in teaching would be the end product. Relevance of communication skills
would be ensured by applying theory to a technical subject.

130




e Course structure as a tool

o Structure and purpose
(See integrated subject offering approach in section 4.5.3.2 and parallel subject offering
approach in section 4.5.3.2).

o Authentic learning project
(See Facilitation context in section 4.5.3.2, Academia: curriculum designers and Content in
section 4.5.2.1, Collaboration efforts in section 4.5.2.2, Structure of subject offering: parallel
in section 4.5.3.2, Types of assessments in section 4.5.3.2, Authentic learning project in
section 4.5.3.2, Educator tools in learning in section 4.5.3.2, Group work in section 4.5.2.2
and lastly Learning strategies as a tool in section 4.5.3.1).

o Integrated subject offering
(See Subject offering structure in section 4.5.3.2, Language skills in section 4.5.1.3, an
Integrated subject offering approach in 4.5.3.2, Assessment in an integrated subject offering
approach in section 4.5.3.2, Learning environment in section 4.5.3.2 and lastly Language
barriers in section 4.5.3.2).

o Language embedded in all subjects

To overcome language barriers which can occur in the learning process, an integrated subject
offering could be offered. This can be done by embedding language lessons into every
subject (technical as well as non-technical) offered within an engineering course. This would
assist students in practically applying their language skills in various contexts of engineering.

(See language barrier in section 4.5.3.2).
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o Parallel subject offering
(See Collaboration efforts in section 4.5.2.2, Structure of subject offering in section 4.5.3.2
and Assessments as a tool: factors to consider in compilation of assessments in section
45.3.2).

o Split content: subject offering
Splitting the current communication skills units offered into aligned with what needs students
may face at that time. For example; writing skills and more time to practice these skills could
be allocated for first year engineering students. In the third year more attention could be

given to interviewing skills, soft skills, networking, and team building.

Lastly, the splitting of communication skills content into first, second and third year offering
would accommodate a final integrated project, for example, in their third year as proposed
previously. (See Learning environment: student awareness and challenges and Learning

environment: subject relevance in section 4.5.3.2).
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e Facilitation context

Table 4.9: The role of a facilitator in a facilitation context

The role of a facilitator in a facilitation context

guiding students to find information themselves with the use of scaffolding (not just answering questions),
stimulate the learning conversation,

not prescriptive/ rigid or unbending in approach,

understanding students are owners of the learning conversation,

respond to the students’ learning need (be available to respond to students whenever there is a need),
understanding knowledge has grown once a solution to a set problem has been found,

awareness of students prior knowledge,

awareness of students’ differentiation according to educational levels,

create an atmosphere where response is motivated,

understanding the three domains of learning (cognitive, affective and psychomotor skills) to implement
during class activities,

allowing students to work at their own pace,

understanding the use of BICS and CALP,

do a lot of preparation to ensure the process is functional and practical in a classroom context,
implementing rhizomatic learning in the facilitation process,

understanding you cannot facilitate the acquisition of the skill in the same way as you facilitate the
acquisition of the knowledge,

applying diminishing scaffolding as a tool to engage with students, and

awareness of different personalities types in students relating to eagerness in approaching an educator.

o Facilitation context

Facilitating the process of learning and using an authentic learning project (design project) as

a vehicle in the process for theory application, lecturers, from both faculties would form part

of the introduction process and also when the deliverables are assessed.

A facilitator would drive the learning conversation, guiding students from a set problem to a

solution. Rhizomatic learning is the approach needed by the facilitator in the aforementioned

process. Vital to rhizomatic learning is stimulation for knowledge to emerge. Students’

orientation to a design project is seen as a problem set. The facilitator teaches the students

how to engage constructively with each other’s knowledge structures — the result is a solution

to the problem; thus, the application of design project sections.

133




During an authentic learning project rubrics and assignment checklists must form part of the
assessment process. Rubrics provide clear guidelines on what is expected from students and
how it will be assessed. An assignment checklist is a tool which can be used throughout the
progress of the design project. This enables students to gather whether they are on the right

track and have not left out any important information.

45.3.2.3 Argument
e Educator tools in learning

o Tutoring
This approach could assist in more time to be spent outside the classroom to improve
language acquisition.

o Group work
Group work can be used as a tool in the integration process by applying it to authentic
learning projects. When students work in a group a lot of skills are needed by individuals for
that group to function effectively. These skills are very much aligned with communication
skills for engineers: interpersonal skills, manual skills, prior knowledge, and problem-solving
skills. Once students view the well-designed project as valuable, all of these skills could
possibly be stimulated in an automatic way by group work.

o Guest lecturers
Guest lecturers from the engineering industry could be used to confirm what a
communication skills lecturer shares in terms of the relevance of the subject in the field of

engineering.
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o Peer education
Engaging with peers in the process of learning is an important component as this would also
stimulate negotiation. Not only is peer learning important but also peer teaching. Peer
teaching provides opportunities for students to learn from each other.

o Scaffolding: facilitator

The facilitator will engage with students in an integrated context. Scaffolding and the
rhizomatic principles are important tools because students have to find information
themselves. The rhizomatic principles take prior knowledge into account and this is used as a
basis for sharing new information. The facilitator therefore only responds to the learning need
of the student. If a solution to a problem is found then it means students have grown their
knowledge base and this, in turn, enables access to new knowledge.

o Timetable: engineering students

e Block courses would assist in relieving a loaded year programme and only
concentrating on communication skills closer to the end of the year.
e Combining outcomes of communication skills to other engineering subjects:

o This ensures students do not duplicate content in assignments. These
assignments serve a multitude purposes in the integration process. It addresses
outcomes for the technical field and at the same time it is communicated
according to communication skills outcomes.

o Outcomes
The purpose of outcomes designed specifically for communication skills to be integrated into
engineering education would be to provide students with choices on how to reach the
outcomes. By providing choices students would feel they have a say in learning and take
ownership of the process. The focus is therefore on their accountability and understanding of

why they are engaging with the content. Incorporating outcomes which stimulate creativity
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would be beneficial to students’ experience in class and add value to the enjoyment of
communication skills being integrated into engineering education. By designing outcomes to
incorporate progress at each student’s own pace would ensure that different educational
levels for especially first year students are taken into consideration.
o Language acquisition: support documents
Developing documents to support language acquisition in communication skills would be
beneficial to students who do not have broad-based vocabulary knowledge. This approach
would be ideal for first year engineering students.
e Content as a tool

o BICS and CALP
The elements of BICS and CALP could be added into the design of outcomes. To assess the
level of BICS and CALP it could be incorporated into initial assessments done with first year
students.

o Academic engineering communication
Communication skills content offered to engineering students could be based on the
engineering field because it reinforces relevance of the subject to students and contributes to
the effectiveness of the subject. When language lessons are embedded into each subject
offered to engineering students, every task in class or assessment for marks are opportunities
to work on grammatical structures.

o Intrinsic motivation
Students themselves need to make a decision to engage with subject content. This is
important because it ensures students apply meaning to content and are not passive receivers.
Developing integrated projects and embedding principles for fostering ‘intrinsic motivation’

help to create a class environment where it is not the lecturer’s responsibility to teach but
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rather the students’ responsibility to learn. The responsibility needs to be passed back to
students because it will equip them to be in control of their own learning.

o Choices given to student
By applying the principles of adult learning students will understand the value and relevance
of communication skills for engineers. Providing choices to students would be one of these
principles. Students should have a say in how they would like to achieve certain outcomes in
a curriculum because this would assist them in taking it upon them to be responsible for their
own learning.

e Technology as a tool

The use of technology starts and stops with the lecturer. A choice needs to be made by the
lecturer to go about doing things differently both inside and outside of the classroom. Online
sources are the first choice; however, due to expensive data rates in South Africa offline
strategies could be incorporated within the integration process.

o Offline strategies and electronic learning material
By making use of offline strategies the student would be able to access information outside
the classroom on a USB or CD, for example, consisting of downloaded content from the web.
The context in which the student is engaging in the work plays an important role — accessing
offline information at their own leisure when there is little or no distraction. The learning
process therefore continues outside the class. The provision of electronic material supports
learning efforts; for example, ‘plug-ins’ support language learning while students are
engaging with content which has been stressed throughout the integration process. An
electronic source can be used by the lecturer to help prepare for classes or to compile learning
material in the form of hand-outs — this will add value to various sources being used for

teaching.
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The student is also given a choice of when he/ she wants to access the information to engage
with the content in a more productive manner. With the use of an e-book students will be
handed lecture notes. They can use the e-book to refer back to information and the notes will
support a lecture, which means he/ she will engage with content to find answers outside the
classroom.
o Online strategies and distance learning

These sources consist of the use of the web (online information) and could be encouraged in
class. By engaging with online information students not only acquire the skill of exploring
but also looking for specific information. Content can also be specific to assist them in
improving their own skills. Examples would be online programs to improve the acquisition of
language. Most online sources have the option of printing information out in hard copy for
students to use for reflecting and reviewing purposes. The use of online programs could assist

in learning at a distance, in other words, outside of the classroom.

The use of online ‘plug-ins’ is motivated because during offline interaction people will not
look up a word unless the word occurs frequently in the text. Only once the importance of the
word is seen during a text, then will it be looked up. ‘Pop-up browsers or plug-ins’ ensures

students are more focused and get an immediate answer of, for example, a word definition.

Lastly, social media is a tool to not only load content onto to view, but also to communicate

and engage with students when outside the classroom. This supports learning to be

continuous outside of the lecture hall.
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e Assessments as a tool
o Initial assessments
Initial assessment could assess language abilities and general communication skills. By
obtaining guidance on the level of prior knowledge, class activities could be designed to help

students move from the ‘known’ to the ‘unknown’ in the learning process.

Initial assessments: Students will be grouped according to their results and the types of
activities involved to acquire skills will be in accordance with the different results. Students
acquiring a low level on the initial assessment would have to work more hours to acquire not
only better language skills but also general skills.

o Differentiated assessments
In assessments or during class activities ‘questions' can be designed on three levels: easy, a bit
more challenging, and difficult.

o Multi-purpose assessments
Communication lecturers need to collaborate with engineering lecturers on their separate
subject offerings to design a multi-purpose assessment. Engineering lecturers could advise
communication lecturers on types of technical topics. For example, students have to do an
assignment in engineering; however, they are also briefed on communication.
Consequently, one assignment is assessed for two purposes: on the one hand for
components on technical accuracy and design solutions while on the other hand for
presentations and writing skills.

o Authentic learning project
Assessments are based within an authentic learning project. A subject matter expert could

assess the content and someone with a communication skills background could assess the
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style and presentation of the communication itself; hence, content and communication skills
are assessed.
e Factors to consider in compilation of assessments

o Rubrics
Rubrics provide students with the outcomes they will be tested on. It also ensures the students
know what will be expected of them in the execution of the task.

o BICS and CALP
The elements of BICS and CALP could be added into the design of outcomes. To assess the
level of BICS and CALP, it could be incorporated into the initial assessments done with first
year students.

o Checklists/ Checkpoints
An assessment checklist is a tool supporting the progress of, for example, a design project.
The purpose of an assessment checklist is to assure students they are on the right track and
have not left out any important information. These design projects could be some form of
assessment consisting of different components; it can be a final project to work towards or
components can be handed in at different deadlines throughout the year.

o Topics for assessments
Lecturers of the Faculty of Engineering (technical subjects) and Faculty of Humanities
(Communication Skills) could schedule planning sessions relating to assessment topics.
Representatives from industry could assist in providing their expectations of potential

employees. Through this process topics chosen would have involved best practice guidelines.
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o Types of assessment could adapt to course structure change
= Structure A:
Students could be requested to hand in a mini-project by applying theoretical topics to
practice.
= Structure B:
If communication skills are offered parallel to any other technical subjects, it could include a
communication expert as well as an industry expert. The expert could assist in explaining the
relevance of communication skills and also to motivate students. Lecturers of different
faculties could meet throughout the teaching process to; ensure the progress continuous at the
same pace, and provide feedback on the students’ questions and their progress.
e Course structure as a tool

o Structure and purpose
Whichever subject structure is seen as the most suitable, collaboration between the Faculty of
Engineering and the Faculty of Humanities is crucial in the integration process. Continuous
collaboration is necessary to discuss curriculum content and assessments as well as to
determine the expectations attached to the role of each lecturer.

o Authentic learning project
(See Facilitation context in section 4.5.3.2, Academia: curriculum designers and Content in
section 4.5.2.1, Collaboration efforts: structure of subject offering: parallel in section, 4.5.2.2,
Types of assessments: authentic learning project in section 4.5.3.2, Educator tools in learning:
group work in section 4.5.3.2 and Learning strategies as a tool: learning in class in section
4.4.3.1)

o Integrated subject offering
(See Academia, industry, lecturers, curriculum designers in section 4.5.2.1, Learning

environment: language Barrier in section 4.5.3.2)
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o Language embedded in all subjects

What often happens is that students have thoughts they want to express but they do not have
the vocabulary to give expression to it. Their inability to express themselves manifests as
poor communication skills, but it is in fact poor language skills manifesting as poor
communication skills or poor subject skills. Through embedding language in every subject
offered to engineering students (communication skills as well), attention could be given to
language learning applicable to various contexts. Language acquisition must be prioritised
because it will influence students’ understanding of almost all new information taught by a
lecturer. If students do not comprehend what the lecturer is trying to convey, a semantic
barrier could occur. (See Language barrier in section 4.5.3.2).

o Parallel subject offering
(See Collaboration efforts: structure of subject offering in section 4.5.2.2 and Assessments as
a tool: factors to consider in compilation of assessments in section 4.5.3.2).

o Split content subject offering
Current communication skills content are split into first, second and third year offerings. This
will contribute to the relevance of the subject for students because they would possibly be
more focused on what to do during an interview in their third year than if this is included in
their first year programme. This is mainly due to the fact that the communication needs of a
first year engineering student and that of a third year differ significantly.
(See Learning environment: student awareness and challenges in section 4.5.3.2 and Learning
environment: subject relevance in section 4.5.3.2).

e Facilitation

o Role of a facilitator

The facilitator will engage with students in an integrated context. It would be vital for the

facilitator to understand the context of different faculties collaborating with different needs.
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In general, the ultimate goal for facilitators could be to ensure tasks are made easy for
students in the learning process, and to ensure they students function more effectively by
gaining knowledge and integrating new knowledge with that she/he already knows. All of the
above therefore apply when communication skills is integrated into Engineering education.
o Facilitation context

Facilitating an authentic learning project could be used to make sure the needs of parties
(technical and non-technical elements) are taken into account and assessed according to each
party’s criteria. There will be continues collaboration between the parties involved and in this
manner it will ensured that the process of learning develops according to the guidance

received.

4.6 CHAPTER SUMMARY

This chapter gave some insight into the data analysis of the study. The study adopted a
design-based research approach to formulate design principles concerning how best
communication skills could be integrated into engineering education. To develop the design
principles applicable to this study, a design team was exposed to a strategy in the form of a
set of suggestions concerning how communication skills could be integrated into engineering
education. The process involved a cyclic process of reflection and refinement during which
the design team made suggestions concerning how the design of the integration strategy
could be improved. An activity system, as outlined in activity theory, was used as a
descriptive framework to articulate the evolving design. This was considered appropriate as
any strategy concerning the integration of a set of skills into a broader programme would, by
necessity, involve human activity. Once the codes had been sorted into the predetermined

categories, sub-categories were identified by, once again, comparing the codes to each other.
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These categories and sub-categories were then grouped into logical clusters. Design

principles were formulated within the framework of these clusters.

Secondly, this chapter presented the findings which were analysed and interpreted in the form
of design principles. The first set of design principles focused on the importance of the
learning context within the integration of communication skills into engineering education.
These highlighted the role of culture, the role of differentiation, and the role of skills in the
context of learning. The second set of design principles focused on key role players within
the integration of communication skills into engineering education. These highlighted
internal and external role players as well as collaboration efforts. The third set of design
principles focused on curriculum design elements for integration of communication skills into
engineering education. These highlighted the understanding of learning holistically as well as
certain tools which could be used for the integration of communication skills into engineering

education.
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CHAPTER 5

LITERATURE REFLECTION

5.1 INTRODUCTION

Chapter 4 comprised of the data analysis, findings and discussion of the findings to achieve
the aims of this study (see Chapter 1, section 1.6) in order to answer the research question:
“What design principles are associated with the integration of communication skills into
engineering education?” It was evident form the activity system data analysis findings that
the following three major clusters were to be considered during the integration of
communication skills into engineering education: the learning context, role players and

curriculum design elements.

In this chapter the researcher’s reflection focuses on what design principles need to be
considered during the integration of communication skills into engineering education as well
as on literature relevant to the design principle findings. The reflection was guided by the

findings of the three main clusters across predetermined categories.

5.2 REFLECTION

The roles of culture, differentiation and skills within a higher education learning context for

integration purposes were highlighted in the design principles which emerged from the three

main clusters. The three main clusters identified from the findings were:

5.3  Cluster 1: The importance of the learning context within the integration of
communication skills into engineering education

5.4  Cluster 2: Key role players in the integration of communication skills into engineering

education
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5.5  Cluster 3: Curriculum design elements for integration of communication skills into

engineering education.

5.3 CLUSTER 1: THE IMPORTANCE OF THE LEARNING CONTEXT WITHIN
THE INTEGRATION PROCESS

It can be assumed that most first year students entering a higher educational institution such
as the University of Technology experience it as the first major step towards carving out a
career and future life. A further assumption made is that these students might feel having
passed matric and been registered as a student at a higher education institution affirm that
their communication (including that of the English language) proficiency level is adequate.
However, as evidenced in the findings in Chapter 4 and supported by literature, this is indeed
not the case. In the 21st century world industry requires universities to develop and produce
young professionals with particular kinds of credentials and “twenty-first-century skills”
(Moore & Morton, 2015: 1). The present day university graduates are required to be skilled
communicators, effective critical thinkers, dynamic problem solvers, and productive team
members (Altbach, Reisberg & Rumbley, 2009: 26; Moore & Morton, 2015: 1). In the first
place, having social communication skills is not the same as being proficient on the academic
proficiency level needed in tertiary education. Secondly, when discovering English
communication skills were offered as part of their engineering curriculum, first year students
at the specific University of Technology resisted becoming engaged because it ‘reminds them

of school’ as voiced by students. (See Chapter 1, p. 10).

The findings derived from the data analysis indicated three design principles transpired from
Cluster 1: The importance of the learning context within the integration of communication

skills into engineering education;
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5.3.1 Design principle 1: The role of culture in the context of learning
5.3.2 Design principle 2: The role of differentiation in the context of learning

5.3.3 Design Principle 3: The role of skills in the context of learning

5.3.1 Design principle 1: The role of culture in the context of learning

The findings indicated the learning environment of the engineering students is embedded in
an educational context with a culturally diverse student population. As mentioned, students’
‘real world’ exists within a ‘culture of youth’ and, in the broader sense ‘culture’ plays a
significant role within the South African ‘way of living’. The design principle on culture
acknowledgment in the classroom highlights the importance of considering all South African
cultures. In the South African context, lecturers at higher education institutions work in
multi-lingual classroom settings with many students from different cultural backgrounds.
Educators need to be aware of, acknowledge and address the students’ different cultures in
the classroom and they have to ensure the role culture play is acknowledged during the
learning process. Recognition of cultural diversity could be an important consideration when
integrating communication skills into engineering education. This is particularly important
during the learning process because intercultural language learning is based on the premise
that language, culture, and learning are closely connected (Delgado-Norris, 2015: 25). The
incorporation of a South African ‘way of doing’ could also be introduced to students as a

‘shared culture’.

Understanding this mentioned ‘shared culture’ approach could be used to stimulate
responsiveness in the classroom environment and could assist with relationship building
between the lecturer and a student. The student could thus feel the lecturer 'understands’ him/

her to a certain degree. Once a student’s ‘culture’ is acknowledged, the relevance of this
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subject’s integration into engineering education may be realised by the students and he or she
will be more motivated to embrace it rather than reject its significance. For a lecturer, this is a
vital aspect of teaching at a higher education institution because diverse cultures need to be

acknowledged by the educator during the learning process.

‘Corporate culture’ refers to a shared set of values and beliefs by a corporate company within
an engineering education context. Applied to the context of learning in a higher education
institution, it is therefore pivotal that the hallmarks of culture are understood and
acknowledged when communication skills are integrated into engineering education. After
all, Grandin (2006: 1) writes ultimately professional engineers of today “must be equipped
with cutting edge personal and communication skills for collaboration across nations,
continents, languages and cultures” to be employable in the global engineering world.
Unfortunately, according to Nair and Patil (2008: 75), many engineers who graduate from
universities lack proficiency in important skills such as communication and the ability to

work with people from different backgrounds.

Various components within the process of integrating communication skills into engineering
education are significantly influenced by the type of relationship that exists between the
lecturer or educator and student/s. Nair and Patil’s (2008: 75) view emphasises that the
relationship between an educator and a student plays a prominent role towards promoting the
student’s proficiency both technically and communicatively. The importance of this lecturer/
student relationship is supported by Roorda, Koomen, Spilt and Oort (2012: 104) who
suggest that a favourable teacher/ student relationship is considered to stimulate learning
behaviour. Therefore, the teacher-student relationship is a mediator in a learning environment

where communication skills are integrated into engineering education. Communication skills
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are included in the engineering curriculum because South African engineers will apply these
soft skills in their career and cultural communication forms part of these particular skills.
Open class discussions on culture could potentially assist in relationship building between the
lecturer and a student in the integration of communication skills into engineering education.

Acknowledgement of a South African culture, an ‘our own way of doing things’ approach,
should be incorporated into the integrated curriculum design of communication skills. This
could be achieved in different ways: developing learning material, textbooks (written by
South African authors and based on a South African as well as a South African student
context), and using South African content-based examples in practice could simplify theory
concepts. Discussions in class should also be related to the engineering ‘corporate culture’ the

students will experience in the workplace.

5.3.2 Design principle 2: The role of differentiation in the context of learning

Differentiation in this study referred to the different cognitive and learning abilities as well as
taking into account the students’ different levels of language proficiency. In the South
African context, a policy of inclusive education is followed (Marishane, Marishane & Mahlo,
2015: 253). This means that students of different education levels are often present in the
same classroom; thus, in an inclusive classroom setting. The design principle on
differentiation in this study focused on class activities which, in essence, involve curriculum
design and assessments. The concept of differentiated instruction also includes assessment of
students. When reference is made to the phrase ‘to meet students’ needs’, it in essence means
students’ cognitive abilities as well as different level language proficiency needs have to be

assessed — formally (during examinations) as well as informally (class activities).

149



As noted, it is ultimately the responsibility of the lecturer to ensure that the curriculum is not
only accessible, but also inclusive for all learners. The role of differentiation for integrated
communication skills would be to ensure all students acquire information effectively in the
classroom irrespective of differences in their capability. Class activities in curriculum design
IS supported in literate as “curriculum differentiation” which is a strategy involving
modification, adaptation and extension of methodologies, instructional and assessment
strategies and curriculum placing special emphasis on learners’ abilities, interests and

backgrounds (Marishane, Marishane & Mahlo, 2015: 253-254).

The design principle for integration of differentiation is relevant in the context of
communication skills to be integrated into engineering education, because differentiation is
linked to poor language ability. An educator instructs students during a learning process and
therefore the educator needs to be aware of the different educational levels of the student in
the classroom which is referred to as differentiated instruction (Marishane, Marishane &
Mahlo, 2015: 254). An educator’s instruction is ‘scaffolded’ throughout the learning process,
and differentiated instruction is freely integrated as each student is moving towards

independence (Campbell-Whatley, Dunaway & Hancock, 2016: 144).

Therefore, the facilitator needs to be aware of students’ prior knowledge as well as their
different educational levels. In terms of differentiation it is important not to have students in
one group who are far apart in terms of their educational level. Hutchinson and Waters (1987:
8) write learners have different needs and interests which influence their motivation to learn;
consequently, these have an impact on the effectiveness of their learning. This realisation
lends support to the development of courses in which ‘relevance’ to the learners’ needs and

interests is paramount (Hutchinson & Waters, 1987: 8). Thus, planning must be done by the
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educator in terms of how and which activities in class will address differentiated learning.
This is supported by Campbell-Whatley, Dunaway and Hancock (2016: 138) who propose
that differentiated instruction is more than just intuitive; for example, to improvise when
confronted with student learning differences or day-to-day leaning challenges is unacceptable
— in differentiated instruction it is purposefully and strategically planning for those

differences.

Communication skills for engineers are taught for a specific employment field and
incorporate English language learning (Riemer, 2002: 92). Differentiation in a learning
environment is a systematic way of maximising learning that is rigorous in addressing high
standards for all students, yet personalised to reflect individual learner characteristics and
needs (Dajlman, 2008: n.p.). By taking this into account, a learner-centered approach is
applied when communication skills is integrated into engineering education because time is

spent to focus on each individual’s needs in a learning environment.

5.3.3 Design Principle 3: The role of skills in the context of learning

The design principle, focusing on the role of skills related to the integration of
communication skills into engineering education, is linked to how communication skills are
offered in the course. Core components highlighted to receive attention in the integration of
communication skills into engineering education is for engineers to understand clients, learn
field-specific vocabulary, and being able to apply theory to practice. This could be done by
means of practical assessments and class activities. The importance of practical instruction
sessions to acquire a skill is highlighted in an ESP engineering study by Dash (2015: 390). In
fact, Dash posits that there is a lack of practical activities for engineering students (Dash,

2015: 390).
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Staehle et al. (2015: 8) identify rhetorical awareness as a critical factor in the assessment
process of engineering students. These authors emphasise that rhetorical awareness is
essential to all communication efforts. In the engineering education field, rhetorical
awareness refers to audience assessment by an engineer in order to assist with identifying
which form of communication is most appropriate to apply for employment purposes. An
engineering student being exposed to communication skills should be able to determine her/
his audience’s (clients’) needs during a consultation. Not only is determining of needs
important, but communicating with their client by being able to adjust their message from a

technical to a non-technical level for the sake of the client is vital.

Language learning must form part of every lesson and students must be assisted to develop
the intrinsic motivation to want to learn and therefore it must be ensured that the process of
learning is fun. Students then develop a responsibility to take control of their own learning.
This is supported by Hutchinson and Waters (1987: 19) who agree that developing a language
teaching approach in which all decisions to content and method are based on the learner’s
reason for learning, will enhance students’ willingness and openness to positively engage

with communication skills learning when integrated into other offered subjects.

54 CLUSTER 2: KEY ROLE PLAYERS IN THE INTEGRATION OF
COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

The process of integrating communication skills into engineering education involves various
individuals as well as entities. These role players are the academia, industry, students as well
as educators. Faculties as well as industry work towards a shared goal and decision-making

are largely based on how to mutually achieve this goal. This collaboration is an essential
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factor to be considered the process of integrating communication skills into engineering

education.

The findings derived from the data analysis indicated two design principles transpired from

Cluster 2: Key role players in the integration of communication skills into engineering

education

5.4.1 Design Principle 4: Internal and external role players in the integration of
communication skills into engineering education

5.4.2 Design Principle 5: Collaboration efforts in the integration of communication skills

into engineering education

5.4.1 Design Principle 4: Internal and external role players in the integration of
communication skills into engineering education

For integration purposes to be effective some key role players have been identified to form
part of this process. These role players are the academia, industry, students, and the educator.
Initially, it becomes the responsibility of the lecturer to integrate various essential skills
across the curriculum which has developed by the curriculum developer (Hanapi, Nordin &

Khamis, 2015: 484).

Academia has to collaborate with role players such as the engineering industry, lecturers from
different departments and faculties, and curriculum designers. The focus is on ensuring
communication skills for engineers stay relevant, appropriate and applicable in the process of
integrating communication skills into engineering education. The key to integrating
communication skills into engineering education is for academia to ensure all parties

involved understand what is expected of them and to ensure effective collaboration takes
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place. Beardsley (2001: 312) indicates in their integrated communication skills for pharmacy
colleges the challenge for academia is to place communication skills development in the
context of current and future practice. The involvement of the communication skills lecturers
is linked to the quality of learning offered in an integrated structure. “The quality of the
lecturers is one of the important factors to determine the quality of graduates from a

university.” (Hanapi, Nordin & Khamis, 2015: 484).

Through collaboration the engineering industry could provide advice and guidance on current
issues affecting the industry which could affect or improve the curriculum. By providing
students with “real world engineering” class activities or assignments a richer context from

which to learn is provided (Longo, Kmiec & Williams, 2014: 1, 3).

Students need be accountable in their learning process. Students themselves can be active
agents in the integration of communication skills into engineering education. Carlsson,
Edstréom and Malmstrém (2010: 14) acknowledge the importance of the student role in this
regard. Students need to engage with communication skills cognitively and allocate meaning
to content. Riemer (2007: 97) stresses the importance of engaging by stating the involvement
of students prompts a greater sense of responsibility on their part. Littlewood (1992, in
Riemer, 2007: 97) highlights certain key elements involving the learner to support learning.

These elements are relevant as they concur with the findings in Chapter 4.

e The classroom must stimulate communication and learning.
e Learning has to be applicable to learner’s interest and needs.
e Processes and products are significant in the classroom.

e Learners must engage in active role in the classroom.
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In many of the design principles formulated during this study, significant emphasis is placed
on role of lecturers and facilitators. Not only referring to their skills and capabilities on their
subject knowledge, but also their knowledge on pedagogy (learning and teaching strategies)
or “teaching methodology” (Dash, 2015: 394). Beardsley (2001: 310) also stresses the issue
of the academic backgrounds of those involved in teaching integrated communication skills
into engineering education offering. Their study indicates that some lecturers involved in
communication skills have received no formal training to teach but teach as a personal
interest or as a matter of convenience rather than expertise. This disturbing finding is
supported by Lopes et al. (2015: 406) who state “engineering educators have to address more

areas than simply technical competence if they are to produce highly effective engineers”.

5.4.2 Design Principle 5: Collaboration efforts in the integration of communication
skills into engineering education

The integration of communication skills into engineering education would need to involve
activities such as co-assessments, language learning, oral communication, written
communication, and key role player collaboration if it is to be successful. Harris and Ashton
(2011: 80) state additional integrated and embedded collaboration is desired involving
curriculum development in order to embed the learning, teaching and assessment of literacy

in core units.

Communication skills offered to engineering students often function in isolation; however,
integrating these units within engineering education would go some way to ensure the
relevance of the material presented. Rather than focusing on embedding literacy in isolated
units, a more effective approach is one that integrates literacy development with the academic

development inherent to any programme of study at a tertiary level (Percy, 2014: 7).
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Integrating communications skills into engineering education would call for collaboration
between a lot of different role players across faculties as well as within industry. The highest
levels of embedding and support are achieved when engineering subject specific lecturers are
actively involved in integrating language development into their courses, and provide on-
going and embedded support (Briguglio, 2014: 25-33). Language learning applied to all
subjects, technical and non-technical, would need communication skills lecturers and
technical engineering subject lecturers to collaborate on the how as well as on the reviewing

to process throughout the execution of integration.

By embedding written and oral communication skills into a technical subject and using a
practical design related project for engineers, collaboration with industry could be enhanced.
Beardsley’s (2001: 311) study an communication skills for pharmacy colleges refers to
‘experiential learning’ and simulation of communication in actual practice as best approaches
to promote application of skills in practice. Riemer (2002: 96) refers to ‘team-teaching’
collaboration between a subject expert and an English language teacher to benefit students,
specifically improving written and oral communication. Staehle et al. (2015: 8) indicate
within an engineering curriculum written and oral communication is viewed as two of four
broad categories that are critical for graduates. Written communication should be applied to
several genres in specific engineering contexts and oral communication should include an
audience-centered approach to adapt speech content and audience analysis in real time
(Staehle et al., 2015: 8). The use of a project for assessment purposes is supported by Dash’s
(2015: 390) study on ESP syllabus for engineering students in India. Graduates indicated the

curriculum should include more project orientated assignments.
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Collaboration is an important component of the assessment applicable to a communications
skills course that is integrated into engineering education. This assessment would ideally be
applied to a design-related project to students incorporating technical and non-technical skills
for evaluation. A multi-purpose (technical and non-technical) assessment approach would
assist students in understanding the relevance of engineering communication skills by writing
technical content on a non-technical basis and technical concepts on a technical basis.

The use of design-based project or project-based learning for engineers is supported by Mills
and Treagust (2003: 12), Dash (2015: 390), and Long Il and Jordan (2016: 39). A study
among engineering departments at Monash University, Australia, indicated learning in the
department tends to be mainly project-assisted and partly project-based, rather than problem-
based learning (Mills & Treagust, 2003: 12). Mills and Treagust (2003: 12) further state
students taking part in project-based learning are encouraged by it, apply better teamwork and
communication skills, and show better understanding of knowledge application. Dash (2015:
385) conducted a study towards syllabus design for engineering students in India. Forty-six
per cent (46%) of the graduate respondents indicated more project-orientated assignments
should be included in the syllabus (Dash, 2015: 390). In the study by Long IIl and Jordan
(2016: 34), an implementation of a team-based graphics course project was explored which
focused on enhancing engineering students’ communication skills. This project was
successful, according to student’s evaluations, because they saw the benefit of
communication when completing a semester project which included teamwork, and
importantly, when the significance of preparation, time management, organisation, clarity,

detail, and engagement were realised.

Industry is seen as key role player in the assessment of engineering students. By also

allowing industry to form part of the assessment team, makes the experience more relevant.
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This is supported by Beardsley (2001: 311) who states by using a variety of individuals and
multiple assessments, broader assessments can be done of skills and abilities, and relevance is
supported. Practically, this is supported by Wingate and Tribble (2012: 482) who propose
that collaboration and embedding between English for Academic Purposes (EAP) specialists
and disciplinary lecturers do exist — moving from writing being taught by EAP specialists
using unit texts to jointly planned writing instruction and team-teaching and, subsequently, to

disciplinary lecturers teaching writing.

A broad aim of academia is to provide quality and employable students. According to Lopes
et al. (2015: 406), engineering educators need to address more than technical competence to
produce highly effective engineers. In a study done by Dash (2015: 390) for ESP engineering
students, respondents indicated they would prefer industry to also be involved in the design
of the syllabus, supporting this study’s view on collaboration with industry on outcome

design for communication skills to be integrated into engineering education.

5.5 CLUSTER 3: CURRICULUM DESIGN ELEMENTS FOR INTEGRATION OF
COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

In the design of a curriculum where communication skills is integrated into engineering
education, certain considerations need to be taken into account. Firstly, looking at elements
which are important in the process of learning, thinking strategies student apply in learning as
well as learning strategies which could be incorporated into communication skills which is
integrated in engineering education. Secondly, certain tools could be helpful in the integration
of communication skills into engineering education. These tools are the educator in the
classroom, the content used, technology used, assessments for students, course structure and

facilitation in the classroom. All of these tools are not the only tools which could assist in the
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design of a curriculum for communication skills to be integrated into engineering education,

but a few of many which could be applied.

The findings derived from the data analysis indicated two design principles transpired from

Cluster 3:

5.5.1 Design Principle 6: Understanding ‘learning’ holistically in the integration of
communication skills into engineering education

5.5.2 Design Principle 7: Tools for the integration of communication skills into engineering

education

5.5.1 Design Principle 6: Understanding ‘learning’ holistically in the integration of
communication skills into engineering education

How students are learning in the classroom should be understood by role players involved in
the integration of communication skills into engineering education. Supported by Reich et al.
(2015: 1) indicating “different approaches to understanding how engineers practice and learn
are necessary”, holistic learning components which are seen as important in the integration
process are elements such as adult learning, rhizomatic learning, domains of learning and

adding elements of fun to learning.

Levine and McCloskey (2012: 4) confirm the use of learning strategy principles in an
integrated language teaching and learning approach in their study of school-age learners.
They state the use of learning strategies allows learners to control and direct their own
learning. This view goes hand in hand with including adult learning strategies for the
integration of communication skills in engineering education. Engineering students are

adults, wanting to make their own decisions on how they would achieve an outcome and
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expecting lecturers to inform them of why communication skills are important for them to
study. In other words, by applying adult learning strategies the relevance of communication
skills could be addressed. Dash (2015: 388) points out engineering students are often adults,
with previous exposure to English and having mastered language skills relevant to their
professional setting. In engineering the learning is thus adult-centered; therefore, it is needed
to apply principles of adult learning in teaching. Adults who are independent, self-directing,
value learning which integrates with the demands of everyday life, prefer problem-centered
approaches to subject-centered ones and are motivated by internal drivers (Nayak & Parkar,

2015 56).

Rhizomatic learning, immersion in knowledge and domains of learning are components
important to add to a programme that includes the integration of communication skills into
engineering education. Lombard and Sidey (2014: 2) state rhizomatic connections can inform
the education of engineers. Domains of learning as well as the process of learning in a
context of higher education are important because once role players in integration are aware
of domains there is “an ability to distinguish the parts of a content area which are subject to
different instructional treatment” (Gagne, 1971: 1). Engineers are expected to find solutions
to problems. Applied to communication skills integrated into engineering education, these

solutions might be technical but they have to be conveyed to an audience, written or orally.

Cognitive strategies involving critical thinking are important components to add to a
communication skills course that is embedded in engineering education. A cognitive strategy
is seen as one domain of learning (Gagne, 1971: 1); lecturers need to be aware of how to
incorporate this into their teaching to stimulate these thinking processes in an integrated

learning approach. Chipman and Segal (1985: 2, 5) stress the importance in education as one
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of the “attempts to improve instructional techniques in general or in specific subject areas and
assisting students to become independent learners”. These domains of learning is important to
consider in education for engineers as demand are higher for “emerging professionals who
can deal with complexity, flexibly adapt to new situations, and bridge disciplinary boundaries
to integrate technical and non-technical considerations, manage trade-offs between inter-

disciplinary criteria, and innovate” (Adams & Forin, 2014: 101).

5.5.2 Design Principle 7: Tools for the integration of communication skills into
engineering education

‘Tools’ refer to sources which are used in integrated communication skills into engineering
education. These tools are the educator, content, technology, assessments, course structure
and facilitation, all involved in the process of learning. Within an integrated communication
for engineer context, the way skills are perceived by faculty has consequences for how
learning practices are positioned, designed and assessed in the curriculum (Carlsson, Edstrom

& Malmstrém, 2010: 6).

5.5.2.1 The educator’s role in integrating communication skills into engineering education

A communication skills lecturer for engineers is seen as an EAP and ESP practitioner in a
higher education context. ESP practitioners are supposed to perform five roles under ESP
protocol; that of teacher, course designer, materials provider, researcher and evaluator (Dash,
2015: 388). For this study, key areas were identified where the educator involved in teaching
an engineering programme that involves the integration of communication skills, will
partake. Within a classroom setting, tutoring sessions, group work sessions, peer education
practices as well as applying facilitator practices by focusing on scaffolding would need to be

implemented. The educator could also be involved in the design of the timetable, outcomes of
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the curricula as well as creating supporting documents for language acquisition and involving

guest lecturers for applicable units covered.

In a classroom context, tutoring, group work, peer education and facilitation involve active
engagement with a learner. Engagement facilitates and stimulates effective and purposeful
learning by students (Riemer, 2002: 96). A comfortable atmosphere is what an educator can
create for learning. Such an atmosphere not only celebrates effort, but motivates and engages
students (Levine & McCloskey, 2012: 3). By applying the above approaches in teaching
communication skills integrated into engineering education, integrated communication skills,
interaction and collaboration are facilitated. All of the above approaches in teaching are
methods which could be applied to bigger groups of engineering classes or help students

engage with one another in smaller face-to-face setting.

Scaffolding is a method which could be applied in a facilitation context. Very applicable to a
South African context at a University of Technology, educators make use of comprehensible
input as one type of scaffolding offered. Language is used by educators in ways that an
English learner can understand and as their language ability develops (Levine & McCloskey,
2012: 6). Hanapi, Nordin and Khamis (2015: 486) agree and state in their study when
integrating technical and employability skills for engineers, lecturers should equip themselves
in the process of teaching and learning. They specifically refer to knowledge in their areas of
expertise, pedagogical skills and specifically assessing and facilitation skills. This view is

supported by Baharun (2002, in Hanapi, Nordin & Khamis: 486).

The educator could also be involved in operational or logistical aspects which could impact

on the integration of communication skills into engineering education. Tutoring sessions,
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group work sessions, peer education practices as well as applying facilitator practices could
request more time allocated for practical sessions for students and a timetable would be
practical in this regard. Engineering programmes are known to be demanding and heavily
loaded (Fisher, 2011: 64) especially in a South African context. Undergraduate engineering
students called for more teaching hours for practical sessions, group activities and role play in
a study done on ESP curricula for Engineers (Dash, 2015: 390). This indicates students want
more time to apply theory to practice and want to practice theory practically. The engineering
timetable should take these sessions into account as they can be extremely time consuming.
In this study, students indicated they would not only want their teachers but also professional
engineers involved in syllabus design (Dash, 2015: 390). From this collaborative effort,
integrated syllabi outcome design and guest lecturer sessions could be a fruitful product for
integration purposes supporting documents for language acquisition and involving guest

lecturers for applicable units covered.

Finally, the aspect as regards providing supporting language documents on lectures which
still has to, or has already, taken place address the challenges in a current South African
context of higher education. Muller (2015: 410) argues “that if the increased specialisation of
knowledge is addressed in the classroom through increased pacing, whereby material is
compressed and speeded up then we will continue to see the privileging of already privileged
students”. Muller (2015: 410) adds those students with linguistic, financial and educational
advantage might continue to enjoy higher education success within such systems but those
without such advantages will be excluded. This, in other words, provides extra support for
specifically those students who might need more sources which could not be provided by an
educator in real-time. According to Soudien (2012), in South Africa, the words

‘massification” and ‘non-traditional students’ have come to refer to improving access to and
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success in higher education for those who were and continue to be educationally
disadvantaged on the basis of the related constructs of race, language and socioeconomic

class (2012, in Blackie, Le Roux & McKenna, 2016: 756).

5.5.2.2 Integrated communication skills content offered in engineering education

Within this design principle focusing on curriculum content of communication skills to be
integrated into engineering education, certain elements are seen as relevant for successful
integration. Elements which are referred to in this design principle of curriculum content
include incorporating BICS & CALP language proficiency, providing students with options
on how to complete tasks in class or during assessments, incorporating intrinsic motivation in
class activities or assessments and, lastly, communication skills content should be based on

real world scenarios.

Firstly, when looking at integrating communication skills content with engineering education,
incorporating two types of language proficiency — BICS (Basic Interpersonal
Communication Skills) and CALP (Cognitive Academic Language Proficiency) — are seen as
important. These types of language proficiency are important for engineering students
because BICS will assist engineers with communication in informal situations and CALP will
assist in understanding and applying academic language. The importance of interpersonal
skills forming part of engineering education has been established in this study. Longo, Kmiec
and Williams (2014: 2) call for technical skills and interpersonal skills to be integrated in
engineering graduate programs. This is supported by the following studies; examples of
higher education institutions incorporating interpersonal skills into their integrated into
engineering communication skills programmes. The University of Tennessee in the USA

included interpersonal interaction as well as communication skills in an interdisciplinary
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program called Engineering Communication and Performance (Dyke-Ford & Riley, 2003:
327). Interpersonal skills also form part of Virginia Tech’s integrated communication and
writing programme into eight science and engineering courses (Dyke-Ford & Riley, 2003:
326). In a leadership development programme in engineering, offered to final year college
students at two universities in Sao Paulo, the importance of integrating interpersonal skills
into the undergraduate course was evident and led to discussions about changing engineering

curricula at one of the universities.

Secondly, when communication skills content is integrated into engineering education,
students must be given choices on how they would like to engage with academic content
during class activities as well as assessments. Part of the adult learning strategies is to provide
students with choices (various options) on how to reach an outcome. This is supported by
Burton et al. (2016: 4) stating adults are internally versus externally motivated and prefer to
rely on self-directed approaches to knowledge acquisition. By providing students with
choices their individual motivation is enhanced to acquire new knowledge and skill sets

(Burton et al., 2016: 4).

Thirdly, providing students with choices and the link to motivation supports views on
intrinsic motivation which forms part of this design principle. Integrated projects, combining
technical and non-technical engineering subjects, could embed principles for fostering
‘intrinsic motivation’ into these projects. The projects which could be used as a semester
project, is a method of assessment which could be applied to real world scenarios for
engineering students. The study by Longo, Kmiec and Williams (2014: 1) supports this real
world engineering projects by incorporating technical information with a writing element of

communication skills. They applied an approach focused on technical writing in engineering
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programmes; presenting information about forms of engineering communication is a clear
and accessible format (Longo, Kmiec & Williams, 2014: 1). The documents tell the story of
real world engineering projects thereby coaching engineering students in what manner to
evaluate workplace situations and relations to develop professional technical documents
(Longo, Kmiec & Williams, 2014: 1). A study by Hope et al. (2015: 505) also supports the
use of real world scenarios in a particular discipline. Their study aimed at developing,
implementing and evaluating a communication skills programme which could be integrated
into a USA critical care fellowship. Simulation cases, real world setting or situations, were
used which provided communication challenges that critical care fellows are often faced with

(Hope et al., 2015: 505).

Lastly, adult learners prefer knowing why they are learning something (relevance) before
commencing, and this links with practical applications of course material (Burton et al., 2016:
4). Supporting views on students as adult learners, Beardsley (2001: 310) states
communication skills development is a critical component of pharmacy education at the
University of Maryland in the USA. A survey distributed to their faculty that teaches
communication in the school of pharmacy indicated a concern in relation to the maturity of
students. The maturity of students seems to raise concern with faculty members on aspects
such as attitudes of students; mature students being more verbally orientated and more self-
centered (Beardsley, 2001: 310). According to Beardsley (2001: 310), faculty members felt
because of some students being more mature it would influence their openness to new

approaches and therefore it would be more difficult to teach them new.

In closing to the importance of content integration, communication skills content for

engineers should be understood not only by the students, but by the lecturers themselves. This
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IS supported by a subject integration study of Hanapi, Nordin and Khamis (2015: 486)
highlighting lecturers should have a solid foundation of knowledge in their areas of expertise,
pedagogical skills and basic skills to equip themselves before the process of teaching and

learning.

5.5.2.3 Technology use in integrating communication skills into engineering education

Within this design principle focusing on the use of technology in communication skills to be
integrated into engineering education, offline and online strategies are seen as relevant for
successful integration; reference is also made to the use of electronic learning material and
distance learning. Galloway (2007: 49) states by incorporating subjects like communication
focusing on interdisciplinary project work into the engineering curricula, the complexity of
modern engineering and the rate of change in technology could assist in addressing these

challenges.

The use of technology in education is not a new concept. Today’s engineers face different
challenges than previous generations, one of these are technology (Galloway, 2007: 49).
“Blended learning” is a term referring to the combination of face-to-face and technology
based learning (Dash, 2015: 389). This design principle also suggests offline and online to be
strategies be used in combination with classroom teaching efforts. Electronic material is
distributed to students via a USB or on a CD. In this way teaching continues outside the
classroom. Students access electronic material at their own convenience to engage with
content. Online strategies could not only refer to the Internet usage, but also communication
between the lecturer and students via cell phone on a ‘what’s app’ group. The use of online
strategies is also used by the Engineering Communication Centre at the University of

Toronto, Canada, where writing centres include an online handbook making printable hand-
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outs available to the handbook which acts as tutorials for different technical writing tasks
(Dyke-Ford & Riley, 2003: 327). The study by Longo, Kmiec and Williams (2014: 3) also
includes a handbook with a Web-based supplement within their integrated communication
skills for engineers, focusing on conducting engineering projects in the workplace. This
supports the finding of this study indicating the use of an e-book use after a lecture containing
supporting notes which could be supplied electronically or on a hard copy. Lastly, at
Mississippi State University in the USA, online resources are part of their integration strategy
of communication instruction into engineering education, supplying students with “resources

and tutorial on engineering-related writing and speaking” (Dyke-Ford & Riley, 2003: 327).

Lastly, ‘browser plug-ins’/ ‘pop-ups’ were suggested as an electronic tool which could be
applied in the integration of communication skills into engineering education, assisting in
language acquisition, specifically with the learning of vocabulary. Language learning and
content engagement are therefore happening simultaneously. The importance of language
learning applied to the field of engineering cannot be stressed enough. The use of these tools
(online and offline) are supported by Dash (2015: 389) who found 79% of undergraduate
engineering respondents indicated technology-enhanced language learning is relevant and

useful to them and 45% were in favour of blended learning.

5.5.2.4 Communication skills assessments in integrating into engineering education
Within this design principle focusing on the use of assessments in communication skills to be
integrated into engineering education, the types of assessments applied as well as factors

impacting on assessments are seen as relevant for successful integration.
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e Types of assessments
Firstly, types of assessment include initial, differentiated, peer, multi-purpose assessments as
well as using an authentic learning project as an assessment, all of which are seen as relevant

for successful integration of communication skills into engineering education.

The use of initial assessments aids the lecturer with gaining insight into his/ her clients’
(audience’s) needs, which class activities to use, and which content sections need more time
allocation. This is supported by Dash (2015: 392) who researched 50 teacher respondents in
India. The teachers all indicated making use of a needs analysis focusing “on the student’s
situation and in understanding the content of the professional English course for engineering
curriculum” before they start teaching. Initial assessments applied in communication skills
integrated into engineering education could assist in establishing students’ prior knowledge,
different educational levels, and the level of language abilities among engineering students.
Beardsley’s (2001: 311) study in communication skills on pharmacy students indicates more
than half of national faculty members involved in teaching pharmacy communication, did not
assess communication skills early in the curriculum. Beardsley (2001: 311), however,
supports early intervention and early identification to overcome communication issues,

therefore supporting the use of initial assessments in this context.

Differentiated assessments aim at accommodating different educational levels among
students. Dash (2015: 398) supports an approach where “classroom tasks and texts are to be
personalised, as per suitability” of engineering students. The use of extra assessments for

bonus marks could provide students with choices on improving their results.
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Peer assessments could be used in the classroom and applied to communication outcomes
being assessed by their peers in a classroom group environment. This view is supported by
Riemer (2002: 95) stating peer review as an assessment type applicable to communication
skills for engineers is seen as “an experiential method which has yielded better results than
purely didactic means”. Riemer (2002: 95) also supports group-based marking for engineers
rather than individual-based peer review as bias could be countered. Peer review is also
incorporated at the University of California, Santa Barbara, USA where first year engineering
communication students are assisted with informal trainings and e-mail correspondence with

their engineering final year peers (Riemer, 2002: 95).

Multi-purpose assessments evaluate technical information of an engineering subject as well
as non-technical information of a communication skills subject. This approach is applied at
the Northwestern University, USA. An engineering design and communication course which
focus students’ attention on the connection between writing and engineering tasks (Dyke-
Ford & Riley, 2003: 326). This multi-purpose approach, focusing on a combination of
technical and non-technical content, is called a multidisciplinary engineering design in Miller
and Olds (1994) and as a multidisciplinary engineering project by Norman and Frederick
(2000) (both in Dyke-Ford & Riley, 2003: 326). Interdisciplinary collaboration would be vital
if this assessment could be used for the integration of communication skills into engineering
education. The importance of collaboration among faculties/ departments and industry is also

discussed in section 5.4.2.

Lastly, the use of an authentic learning project as a type of assessment is discussed for
communication skills to be integrated into engineering education. In section 5.5.2 reference is

made to a design-related project for engineers which, in essence, describe what an authentic
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learning project refers to, namely embedding written and oral communication skills into a
technical subject. This assessment would be the main outcome of the course/ semester which
would be the handing in of a final project. Burton et al. (2016: 4) support the use of practical
research projects, stating adult learners are life-centered and task-oriented and ideally work
on site-oriented tasks (research projects). The aim is to assist in subject relevance where

theory is applicable to a practical project.

5.5.3 Factors impacting assessments designed for integrated communication skills into
engineering education

The use of rubrics, BICS & CALP language proficiency types, individual assessment,
checklists, assessment topics and, finally, the influence of the course structure are all seen as
factors impacting on assessments and relevant for successful integration of communication

skills into engineering education.

Rubrics serve as a guideline for engineering students on what is expected in the reaching of
outcomes and how it will be assessed; it could be seen as a useful tool in the compiling of
assessments. The two types of language proficiency, BICS and CALP, have a definite place
in second language learning contexts in South Africa. These strategies could also assist in the
compiling of assessments. See 5.5.2.2 indicating literature supporting the use of BICS and

CALP in the integration of communication skills into engineering education.

Overloaded classrooms in the sciences, specifically at Universities of Technology, are a real
concern in a South African context as well as what Soudien (2012) refers to as the role
‘massification’ plays in higher education. These could impact the way assessments are used

(2012, in Blackie, le Roux & McKenna, 2016: 2).
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Individual assessments versus group assessments: Assigning a project as a means of
assessment, but instead of allowing individuals to complete, assessments are assigned to
groups of between 5 and 10 thereby relieving the lecturer of time allocated to review and
assess projects. Levine and McCloskey (2012: 11) support a multi-assessment approach,
stating “good assessment includes multiple-assessments”. During the reflection process no
specific reference could be found on the relevance or use of individual assessments versus

group assessments in integrated communication skills for engineering education.

The use of checklists or checkpoints applied for assessment purposes in communication skills
integrated into engineering education assists in the setting of milestones for engineering
students to serve as a guide. It provides students with choices in the process of how to
proceed and informs the student along the process (not in the end when it is too late) on
progress. The use of rubrics and checkpoints are supported by Missingham’s study on a
successful integrative engineering communication curriculum at an Australian University
(Missingham, 2006: 353). The use of checkpoints in this mentioned curriculum is as follows.
Formative feedback is given on assignments and students are rewarded for improvements
made; thus, constructive criticism allows students to ‘check’ their drafts (Missingham, 2006:
353). The author refers to the use of rubrics in this curriculum as “assessment criteria” which
are indicated in course notes and exercises. This allows students to “place learning in the
context of professional and industry expectations” (Missingham, 2006: 353). Levine and
McCloskey (2012: 13) also support the use of rubrics and checklist by agreeing they form
part of one of the nine principles of integrated language teaching and learning among school-
age learners. Checklists can be used by teachers to record learner accomplishments and

rubrics can be used by learners to score themselves (Levine & McCloskey, 2012: 13). These
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views support the use of these mediums in integrated communication skills into engineering

education.

During the reflection process, no literature could be found commenting on the process of
choosing assessment topics influencing the integration of communication skills into
engineering education. In the choosing of assessment topics, this current study supported
collaboration efforts among faculties to ensure a link between disciplines and simultaneously
contributing to subject relevance. The importance of collaboration efforts was discussed in
section 5.4.2 and the issue of subject relevance has been established throughout Chapter 4

thus far.

Course structure could affect the type and amount of assessment used in integrated
communication skills into engineering education. Depending on how communication skills
are integrated into engineering education, time allocated is a determining factor. In the
process of integrating technical skills for engineers, Hanapi, Nordin and Khamis (2015: 484)
identify “the lack of time allocated to the process of teaching and learning” as a challenge in
the integration process. If time constrictions occur, practical assessments could be limited and
group assessments could be implemented. However, if communication skills are embedded
into a technical engineering subject, collaboration ensures a multidisciplinary approach to

assessments. A detailed reflection on course structure follows in section 5.5.4 below.

5.5.4 Communication skills course structure in integration into engineering education
The course structure of integrated communication skills into engineering education may vary.
During this study suggestions were made on various ways communication skills could be

integrated into engineering education focusing on the role of how it may be offered. These
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various course structures include designing an authentic learning project, designing an
integrated subject offering, designing a language embedded offering, designing a parallel
subject offering and, lastly, designing an offering whereby subject content is split into the

whole diploma.

It became apparent to the researcher during the reflection process that there is a very limited
number of studies providing standardised terminology when referring to various ways
communication skills can be integrated into engineering education. A study by Carlsson,
Edstrom and Malmstrom (2010: 9) refers to levels of integration in engineering education by
referring to a “slider control” in this regard. Riemer (2002: 97) refers to communication skills
as a subject to be integrated into engineering education in various ways; “wholly or in part by
one or more units” and states that this in essence is not sufficient, “communication skills need
to be utilised across the degree and not function in isolation” (Riemer, 2002: 97). However, a
study by Shaidullina, Pavlova, Minsabirova, Burdukovskaya, Yunusova, Letyaev and
Afanasev (2015: 28-29) provide a general context in terms of classification of integration
types. It is, however, not applied to any field in particular. Following, the researcher will

attempt to link these types of integration classifications to her findings.

Firstly, the advantage of designing an authentic learning project has been established in this
chapter (sections 5.3.2, 5.4.2.2, 5.4.2.3, 5.4.2.4). An authentic learning project allows for an
interdisciplinary approach combining collaboration of faculties and allowing students to work

towards a clear goal by ensuring subject relevance in the process.

Secondly, this study refers to an integrated subject offering to engineering students. This

integration could be linked with “allied integration” specified by Shaidullina et al. (2015: 29)
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as “integrating subjects of the same or different types of departments between different
clusters”. Communication skills administered by the Faculty of Humanities and managed by
the Department of Applied Languages would be integrated as a whole into an engineering
diploma administered by the Faculty of Engineering and managed by the combined
Departments of Electrical, Chemical, Mechanical and Industrial Engineering. Applied to
Carlsson, Edstrom and Malmstrom (2010: 9) “slider control”, a high level or scale of
“complete integration” would be scored and fit into Riemer’s (2002: 97) “wholly integration”

classification.

Thirdly, this study refers to language being embedded into engineering subjects offered to
students. The aim of this approach would be to overcome language barriers and assisting
students in practically applying their language skills in various contexts of engineering. This
integration could be linked with “partial integration” specified by Shaidullina (2015: 28) as
the “interaction of individual elements or levels of an integrated system”. This suggests that
only a certain component of communication skills, namely language, learning is integrated
into engineering education. Applied to Carlsson, Edstrom and Malmstrom’s (2010: 9) “slider
control”, a lower level or scale of “complete integration” would be scored and fit into

Riemer’s (2002: 97) “one or more unit integration” classification.

Fourthly, this study refers to a parallel subject offering to engineering students. The aim of
this approach would be to offer communication skill units when applicable to technical
engineering subjects and forming part of assessments compiled by a technical subject expert.
This again implies that collaboration taking place among faculties ensures subject relevance
is reinforced and practically applied to field-specific content. The importance of these

components has been established in this chapter. This integration could be linked with “cross-
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sectional integration” specified by Shaidullina et al. (2015: 29) as “interaction of subjects in
different departments which may be included in one or the same cluster”. At the university in
which this study was done, only a certain unit of communication skills, namely report
writing, is offered when there is a need for skills applicable to a technical engineering
subject. Applied to Carlsson, Edstrom and Malmstrom (2010: 9) “slider control”, a lower
level or scale of “seperate integration” would be scored and fit into Riemer’s (2002: 97) “one

or more unit integration” classification.

Lastly, this study refers to the splitting of communication skills content presented to
engineering students by focusing on spreading the content over the duration of the diploma
which is three years. The aim of this approach would be to ensure communication skills
content applies a student-centered approach where the needs of students are taken into
account and subject relevance is supported. This is done by aligning applicable student needs
applicable to a relevant time. For example; writing skills and more time to practice these
skills could be allocated for first year engineers. In the third year more attention could be
given to interviewing skills, soft skills, networking and team building. A final integrated
project could, for example, be scheduled for their third year as discussed earlier. This
integration could be linked with “systematic integration” specified by Shaidullina et al.
(2015: 29) as “assumed to have continuous and permanent relations of an integrated system’s
subjects for sustainable development and self-development of the system”. Applied to
Carlsson, Edstrom and Malmstrom (2010: 9) “slider control”, a middle level or scale of
“complete integration” would be scored and fit into Riemer’s (2002: 97) “in part integration”

classification.
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5.5.5 The use of facilitation in integrating communication skills into engineering
education

Within this design principle the focus is on the use of facilitation for communication skills to
be integrated into engineering education. The role of the facilitator as well as the facilitation

context is seen as relevant for successful integration.

Firstly, the importance of the role of a facilitator for communication skills to be integrated
into engineering education is discussed. The study by Hope et al. (2015: 507) supports the
use of facilitators in their communication skills training programme for critical care fellows.
Facilitators were representatives from academia and peers to the first years. This is important
because their studies successfully integrated communication skills into the field of medicine

education.
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Table 5.1: Role of a facilitator in a facilitation context

Role of a facilitator

| Supportive literature

General skills

The facilitator should not be rigid

No supporting literature could be found

Stimulate the learning conversation; understand
students are owners of the learning conversation.

e Carlsson, Edstrdom and Malmstrom (2010: 14)
support the view that students can be active
agents in progression of learning.

e Riemer (2002: 96) states “learners should
engage in active roles in the classroom and
the classroom should be conductive to
communication and learning”.

e Dash (2015: 389) asserts students positively
received the idea of considering them as
partners in the learning process.

Respond to the students’ learning need;
create an atmosphere where response is motivated.

e Riemer (2002: 96) states learning should be
relevant to learner’s interests and needs.

e Levine and McCloskey (2012: 11) identified
feedback as a principle in their integrated
language teaching and learning research.

Awareness of students’ prior knowledge.

e Riemer (2002: 96) states “both processes and
products are important in the classroom”.

e Levine and McCloskey (2012: 7) identify
prior knowledge as a principle in their
integrated language teaching and learning
research.

o See literature reflection on initial assessments
and needs analysis in section 5.5.2.4

[ ]

Awareness of students’ differentiation according to
educational levels, allowing students to work at
their own pace.

See literature reflection in sections 5.2.1 and
5.2.2.

Teaching skills

Apply “scaffolding” to guide students in finding
information themselves.

e Riemer (2002: 96) states both processes and

products are important in the classroom.
Levine and McCloskey (2012: 6) identified
“scaffolding” as a principle in their integrated
language teaching and learning research.

Understanding the three domains of learning
(cognitive, affective and psychomotor skills) to
implement during class activities.

e Riemer (2002: 96) states both processes and
products are important in the classroom.

Understanding the use of BICS and CALP.

e Riemer (2002: 96) states both processes and
products are important in the classroom.

Do a lot of preparation; ensure the process is
functional and practical in a classroom context.

e Carlsson, Edstrém and Malmstrom (2010: 13)
support the view of preparation importance,
stating without the focus on how and why
deliverables should be taught, learnt and used
as an activity, a routine-like approach is
followed.

Implementing rhizomatic learning.

e Riemer (2002: 96) states both processes and
products are important in the classroom.
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Secondly, the importance of a facilitation context for communication skills to be integrated
into engineering education is discussed. The size of a class has a direct impact on the
commitment of the lecturer involved in integrating skills for engineering students (Hanapi,
Nordin & Khamis, 2015: 486). This was not specifically mentioned in a context applicable to
a facilitation context. It is relevant that within a facilitation context, the size of the group

would have to be assessed for integration purposes.

5.6 CHAPTER SUMMARY

From the findings it was apparent that an authentic learning project/ design project (see
sections 5.4.2.4. and 5.4.2.5) could be offered to students in a facilitation context; therefore,
the project would be a vehicle in the process for theory application. Collaboration of faculties
would be needed (see sections 5.3.1 and 5.3.2). Lecturers from both faculties would form part
of the introduction process and when deliverables are assessed. A facilitator would drive the
learning conversation, guiding students from a set problem to a solution. Rhizomatic learning
(see section 5.4.1 2) is the approach needed by the facilitator in the above process. The
facilitator teaches the students how to engage constructively with each other’s knowledge
structures — the result is a solution to the problem; thus, the application of design project

sections.
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CHAPTER 6

CONCLUSION

6.1 INTRODUCTION

During the last four years as a communication skills lecturer for engineering students at a
University of Technology, it became apparent to the researcher that there is limited research
on principles associated with the integration of service subjects like communication skills for

engineering education.

In this chapter conclusions will be presented based on the findings of the study. The research
question this study sought to address was: “What design principles are associated with the
integration of communication skills into engineering education?” After the discussion of
findings a literature reflection was done in Chapter 5. The conclusions and recommendations

follow.

6.2 CONCLUSIONS
The following conclusions based on the findings of this study were applicable to the

integration of communication skills into engineering education.

6.2.1 The importance of the learning context within the integration of communication
skills into engineering education

Firstly, the role culture plays within learning remains a relevant and pivotal concept. This
component should be included within communication skills offered to engineering students
especially given that in the South African context we have 11 official languages and a multi-

cultural society. The educator plays an important role in the incorporation of culture into
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class discussions. These class discussions should also embrace concepts applicable to

corporate culture.

Secondly, educators should understand the importance of building a relationship with their
students. This lecturer/ student relationship is a critical component of the learning

environment since it acts as a mediator in this environment.

Thirdly, the concept of differentiated instruction should be favourably considered. This
would allow for a practice that would determine the different abilities and aptitudes of
students and would lead to the more meaningful application of class activities. Planning must
be done in terms of how and which activities in class will accommodate differentiated

learning.

6.2.2 Key role players in the integration of communication skills into engineering
education

It is the responsibility of higher education institutions to ensure the process of integrating
communication skills into engineering education is done effectively. To be successful, the
integration needs to be appropriate and relevant to the requirements of all stakeholders.
Collaboration plays a key role in this regard. Academia could involve field specific lecturers
(communication and engineering lecturers) and industry partners in the process of integrating
communication skills into engineering education. This involvement should take place at
various levels of the integration process and could be termed ‘co-planning’ and ‘co-teaching’.
For example, the types of assessments, content structure and how and when these activities

are offered could be determined through collaborative engagement.
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6.2.3 Curriculum design elements for integration of communication skills into
engineering education

Firstly, attention should be given to approaching learning holistically. This could be done by
focusing on appropriate learning strategies. Concepts such as adult learning, rhizomatic
learning, domains of learning, and adding elements of fun to learning are all important in the

integration process.

Secondly, emphasis should be placed on certain tools which could affect curriculum design
for communication skills in the context of engineering education. These include the educator,

content, technology, assessments, course structure and facilitation.

6.2.3.1 The educator as a tool affecting curriculum design for communication skills in the
context of engineering education

Firstly, the communication lecturer is seen as an ESP (English for Specific Purposes) and
EAP (English for Academic Purposes) practitioner. Therefore, in the second place, the
lecturer has the responsibility to create a comfortable, non-stressful atmosphere in which

learning can take place.

Thirdly, the communication lecturer could be involved in operational or logistical aspects

surrounding the integration of communication skills into the broader engineering syllabus.

Lastly, within the South African context the communication lecturer could address challenges
such as large groups of students, the students heavily loaded timetable, compressed material
and speedy lectures by compiling supporting material that can serve as extra support for

students who might not be able to follow a ‘real-time lecture’.
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6.2.3.2 Content as a tool affecting curriculum design for communication skills in the context
of engineering education
Firstly, how communication skills content is offered to engineering students will be affected
by the type of integration structure chosen. Subject content could:
e Dbe embedded in an engineering context offering certain units of
communication skills in every engineering subject
or
e all content offered in a subject. Communication skills for engineering
students should be based on fields of engineering, for example,
applying the subject through the use of field-specific examples in class
exercises, lecturers and assignments
or
e language-related outcomes to form part of every subject whether
technical/ non-technical engineering subjects, for example, introducing
certain engineering jargon or terms which will be discussed in that

lecture.

Secondly, a student-centered approach could be followed when content is developed
modelled on the principles of adult learning incorporating BICS and CALP. Including

elements for fun into content development are essential.

Lastly, communication skills content offered to engineering students should constantly
address issues of subject relevance. Students should be reminded why units or sections are
important and need to be understood by engineers. The use of simulated workplace scenarios

or making use of practical examples is encouraged.
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6.2.3.3 Technology as a tool affecting curriculum design for communication skills in the
context of engineering education

Information communication technology allows for accessing information thereby changing
the relationships between students and between students and their teachers. Off- and online
strategies could be used inside and outside of the classroom to assist in a communication

skills programme that is integrated into engineering education.

6.2.3.4 Assessment as a tool affecting curriculum design for communication skills in the
context of engineering education

For communication skills to be integrated into engineering education, assessments are an
important tool. These assessments can be used to determine students’ prior knowledge, in
other words, for gaining insight into first year students’ starting point. It would also provide
an indication of what is needed for these students to progress to, for example, second year at

university level.

e Types of assessments affecting curriculum design for communication skills in
the context of engineering education
Types of assessments to possibly include for integration purposes are initial assessments,
differentiated assessments, peer assessments, multi-purpose assessments, and an authentic
learning project.
e Assessment development factors affecting curriculum  design  for
communication skills in the context of engineering education
Factors to consider in the development of assessments for integration purposes should
include rubrics, checklists, topics, BICS and CALP strategies as well as subject offering

structure.
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6.2.3.5 Course structure as a tool affecting curriculum design for communication skills in the
context of engineering education
This study proposes a few types of course structure options which could be followed in an

integrated communication skills for engineers curriculum:

e an integrated subject offering,
e aparallel subject offering, and

o the splitting of content subject offering/ revisiting units.

Communication skills for engineers involve ESP and therefore elements of embedding
language and using an authentic learning project would also be relevant to an integrated

structure.

6.2.3.6 Facilitation as a tool
Facilitation and scaffolding goes hand in hand with integrated communication skills for
engineers. Scaffolding could be applied by the lecturer in a facilitation context to provide

support for language learners.

6.3 SIGNIFICANCE OF THE STUDY

The aim of this research was to determine design principles to act as a set of guidelines to
inform on how integration of communication skills into engineering education could be done.
It was perceived that determining design principles would inform on how to better integrate
this subject. Through the data analysis and the subsequent interpretation thereof certain
design principles were determined. The design principles serve as a set of guidelines

academia and other role players in higher education could take into account for the
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integration of communication skills into engineering education; therefore, contributing to the

field of knowledge in this regard.

6.4 AVENUES FOR FURTHER RESEARCH

Firstly, the study’s findings as well as its theoretical framework could direct the researcher
furthering her studies by reading for a Doctorate. The findings could be applied to a
simulated engineering course for students. The effectiveness of these principles could then be

determined.

Secondly, through the study it became apparent to the researcher that there seems to be a lack
of terminology based on types of integration strategies specifically applied to the field of
engineering education. A further study in this context could provide a clear guideline as well

as placing all involved on the same page.

Thirdly, another avenue of research could be to explore how communication skills could be

integrated into other disciplines within a higher education context.

6.5 CONCLUSION

This study was undertaken to determine design principles associated with the integration of
communication skills into engineering education. The study was situated within a framework
consisting of various interrelated disciplines and fields of study. Prominent among these were
communication skills, English for Specific Purposes (ESP), English for Engineering Purposes

(EEP), engineering education in a higher education context, and integration strategies.
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Duderstadt (2008: 2, 70) proposes that, apart from having technical knowledge as his/ her
major strong point, an engineering student also requires a widespread set of skills in order to
get ahead in his/ her profession. Professional and technical communication form part of the
Engineering Council of South Africa’s (ECSA) exit level outcomes for Higher Certificate in
Engineering; it is therefore expected of engineering students to communicate effectively in
the engineering context (ECSA, 2012: 6-7). Language proficiency is, in essence, part of
communication skills offered to engineers in higher education, hence the inclusion of ESP.
Language skills are considered a noticeable element in the make-up of the new global

engineer (Riemer, 2002: 92).

There seems to be a decidedly limited understanding of how the integration of
communication skills into engineering education could be done. The researcher therefore
wanted to formulate a set of guidelines one could follow if communication skills are to be

integrated into engineering education.

In this study a design-based research approach was used. A design session took place to
expose the purposefully selected design team to a tentative design in a focus group setting.
Design sessions were repeated until no changes were made to the design. Activity theory
formed part of the descriptive framework for this study. The activity system elements
(subject, object, tools, rules, community and division of labour) were used to analyse the
data. Several design principles were determined focusing on three broad categories: the
importance of the learning context, key role players, and curriculum design elements, all of
which would be associated with the integration of communication skills into engineering
education. These design principles could serve as a set of guidelines academia and other role

players in higher education could take into account for the integration of communication
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skills into engineering education, thus contributing to the field of knowledge in the higher

education engineering milieu.
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Communication |
Engineering Education

WELCOME : Session 1

* Consent Forms to be completed
* Attendance List to be completed

* Research Approach :
Design-based research (sessions)

Focus Groups explained (take part)

A [Dla] 1IN
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" INTRODUCTION
* Title

DESIGN PRINCIPLES
ASSOCIATED WITH THE
INTEGRATION OF

~ COMMUNICATION SKILLS INTO
~ ENGINEERING EDUCATION

| ACTIVITY THEORY |

| will brief you on:

* Alessonplan (only anidea/ tool)

* Lesson planis only an example of a tool of
maybe one way to achieve integration.

* The aim is to develop a MACRO system
that will allow integration of Coms into
Eng Education.

| *+ Activity Theoryis my descriptive
. frameworkto help interpret data.

ACTIVITY THEORY
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ACTIVITY SYSTEM

*Based on Activity Theory

| SUBJECT | ~ OBJECT
\/
_RULES | [ COMMUNITIES | ‘ DIVISION OF
‘ ~ _ LABOUR

ACTIVITY SYSTEM

*Based on Activity Theory
TOOL (Lesson Plan / Portfolio / Video)

I

' SUBJECT OBJECT
[.'5~1:l.|l:|«e~n1:jF (Communication Skills
Lecturer) for Engineers)

‘1“ / o A

S \

RULES 1 - — " DIVISION OF
etie /|| st | | LABOUR (e
., Assessment) lecturers) Tasks/ Group work)

e
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LESSON PLAN OUTLINE

(Example of a TOOL)

* Communication Skills | for Engineers

* Portfolio assignment

* Guest lecture by an Industry Expert

STRUCTURE OF LECTURE

*  Welcoming of Industry Expert

Power Pointdone by Communication Skills lecturer

Industry Expert presents Part 1 of PowerPoint,

students complete Section A: Comprehension and hand-in once completed.

Industry Expert presents Part 2 DVD Corporate Info on Engineering

Company.

Industry Expert presents Part 3 Project Brief and design process
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What could help with integrating Coms into
Engineering Education?

Units from Study Guide covered in
Assignment

Subject Content Portfolio Assignment

Section A: Listening

UnitOne: Language Acquisition (Unit 2 of Study Guide)

Unit Twa: Listening Section B: Speaking

UnitThree: Speaking (Unit 3 of Study Guide)

Unit Four: Reading Section C: Reading
(Unit4 of Study Guide)

Unit Five: Writing Section D: Reading

Unit Six: Communiction Theory (Unit4 of Study Guide)

UnitSeven: Communiction Products—Written  Section E: Communication Theory

Unit Eight: Employmert {Unit & of Study Guide)
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DOUTS to FOCUS GROUP

t Us: Comp Info of Eng. Guest Lecturer
of Assignment

lio Assighment : Section B—F

io Assignment : Section A

ums : Info discussed during lecture
ack : Assignments marked, Memo

PLEASE ....

* Be my CRITICS .... be honest,

be cruel

a person who expresses an
unfavourable opinion of something

* Synonyms:

Detractor, Censurer, Attacker,

T.E.‘_,Ek‘i. ~ Fault-finder, Carper, Backbiter,

Pil to belittler ...
e, %

[ £

206



ADDENDUM B

Hand-out provided to design team during design session 1:

Assignment structure on how and when content be introduced to students
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ADDENDUM B:

Hand-out provided to design team during design session 1:
Assignment structure on how and when content be introduced to students

Communication Skills for Electrical Engineers
Portfolio assignment
Guest lecture by an Industry Expert:

o Introduction of industry expert to class by subject lecturer

o O O

Electrical Engineer
Director of Electrical Engineering Department
Over 40 years’ experience

Content of lecture

When to supply students with material

Partnering with Material handed out when__students
WATTNOW Written for Electrical Engineering Industry enter class:
Magazine
WATTNow supply 4 editions of the magazine for | WATTNOW Magazine editions
each student
Solar article (in one of the editions) added in one
of the portfolio assignments.
PowerPoint Material handed out when__students
PART 1: All about you enter class:
Practical insight into how industry would
view graduates Portfolio  assignment:  Section A
Jargon in Engineering employment (Comprehension)
How junior technicians/ engineers are
measured Section A (Comprehension forms part of
Career path PART 1 of the PowerPoint, this is
Job satisfaction completed during the presentation of part 1
and handed in before part 2 commences)
PART 2: Play Corporate DVD
Info on Engineering company the industry | Material handed out a_week before
expert represents Guest lecture takes place
About Us
Information document on Engineering
company the guest lecturer represents.
Rubric
Purpose for students to familiarise
themselves with the portfolio assignment
and expectations from the lecturer
Portfolio assignment info: Section B — F
Technical PART 3: Solar High Mast Lighting Project Material handed out when students
Project Project background depart
Design considerations
Comparison between different lighting | Portfolio assignment:
technologies Addendums
[llumination coverage PowerPoint

Solar design
Alternative to High Mast Lighting

Solar High Mast Light
Bring “physical OUTDOOR LED light” into
class for students to view size and strength of

Of Guest Lecturer
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light once switched on in class. High Mast light
component too big for class purposes.

Venue : Material handed out when_assignments
“Smart class” Auditorium are returned to students
Projector Rubric Cover Page

Marks will be indicated
Speakers
Memo

Will accompany students with the marked
portfolio assignment
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ADDENDUM C

Hand-out provided to design team during design session 1:

Example of company background whom the guest lecturer (engineer) represents

*Please note the contents of this addendum is on the attached CD
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ADDENDUM D

Hand-out provided to design team during design session 1:

Example of rubric for a guest lecture
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ADDENDUM D:

Hand-out provided to design team during design session 1: Example of rubric for a guest lecture

DEADLINE DATE FOR % towards final year mark: 10%
SUBMISSION Assignment Total: 60
SKILLS YOU WILL BE TESTED ON:
ASSIGNMENT Portfolio Assignment Section A: 5
10% of final mark Listening
SURNAME, INITIALS Section B: 11
Speaking
STUDENT NUMBER Section C: 9
Reading
*Addendum 1: Scorecard - Evaluation on Junior Technical Staff
SUBJECT Section D: 15
Types of note-taking
FPCOS03 *Addendum 2: WattNow magazine: Rooftop solar PV nears grid parity in
Communication Skills SA _ Feb issue, page 19.
Extended Programme Electrical Engineering
Section E: 15
Guest Lecturer: Mr Tjibbe Spoelstra Communication theory/ models
Subject Lecturer: Mrs CM Stols *Addendum 3: High Mast Lighting Project
Section D: 5

Technical Presentation

MARK SUMMARY : PORTFOLIO ASSIGNMENT

SECTION SUMMARY

MARKS

RUBRIC SUMMARY

Section A: 5

LISTENING

Best Quality Answer

Average Quality Answer

Lowest Quality Answer

Consultant
(0.5)

Definition was formulated as
discussed in presentation
(0.5)

You did not adequately give the
definition, some elements were
left out. (0)

Answer

provided was not

correct, not as discussed in

presentation. (0)
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Consulting Engineer
(0.5)

Definition was formulated as
discussed in presentation.
(0.5)

You did not adequately give the
definition, some elements were
left out. (0)

Answer provided was not
correct, not as discussed in
presentation. (0)

Key disciplines for
Electrical Engineering
in the field

All disciplines were listed as
discussed in presentation.(1)

You did not adequately list
disciplines as discussed in
presentation.

Answer provided was not
correct; none of the correct
disciplines were listed as

(€] (0.5) discussed in presentation. (0)
Electrical Engineer | Two of the eight duties were | You did not adequately discuss | Answer provided was not
duties listed. (1) duties / Own words were not | correct/ no duties were listed.
(1) used. (0.5) (0)

How do you as an

Two of the four factors should

You did not adequately discuss

Answer provided was not

Electrical Engineer | have been discussed. factor/s. (1) correct / No correct factor/s
obtain work | (2) was discussed. (0)
satisfaction? (2)
Section B: 11 Introduction to | Intro was given based on | You did not adequately provide | You did not provide an
Planning/ preparation | scenario provided. (1) an introduction to the scenario | introduction/ Incorrect
SPEAKING phase. (1) provided. (0.5) application of the introduction.

(0)

WHO
@)

Theory reference was made.
Application to WHO theory
factors discussed. (2)

You did not adequately refer to
theoretical content. Application
of scenario was not adequate.

(€))

You did not refer to theoretical
content. Application of
scenario was poor. (0)

WHY
O]

Theory reference was made.
Application to WHY theory
factors discussed. (2)

You did not adequately refer to
theoretical content. Application
of scenario was not adequate.

()

You did not refer to theoretical
content. Application of
scenario was poor. (0)

WHAT
O]

Theory reference was made.
Application to WHAT theory
factors discussed. (2)

You did not adequately refer to
theoretical content. Application
of scenario was not adequate.

1)

You did not refer to theoretical
content. Application of
scenario was poor. (0)

HOw
@)

Theory reference was made.
Application to HOW theory
factors discussed. (2)

You did not adequately refer to
theoretical content. Application
of scenario was not adequate.

(©)

You did not refer to theoretical
content. Application of
scenario was poor. (0)

WHERE
@

Theory reference was made.
Application to WHERE theory
factors discussed. (2)

You did not adequately refer to
theoretical content. Application
of scenario was not adequate.

@)

You did not refer to theoretical
content. Application of
scenario was poor. (0)
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Section C: 9 Layout of the Mind | Layout was drawn on computer | You did not adequately draw | You did not draw mind map
Map (1) and the flow is correct. (1) mind map. (0.5) on the computer / Layout is
READING incorrect. (0)
FINANCIAL Financial measures were | You did not adequately indicate | Financial measures were not
*Addendum 1: Scorecard MEASURES indicated as a focus heading and | Financial measures, Objectives, | indicated as a focus heading
- Evaluation on Junior (2 Objectives and Hard Measures and Bullets to | and Objectives and
Technical Staff Hard Measures were indicated | illustrate the content summary | Hard Measures were not
as sub-headings. Bullets were | ina mind map.(1) indicated as sub-headings.
used to indicate factors listed Bullets were not used to
below each.(2) indicate factors listed below
each. (0)
CLIENT MEASURES | Client measures were indicated | You did not adequately indicate | Client measures were not
2 as a focus heading and | Client measures, Objectives, | indicated as a focus heading
Obijectives and Hard Measures and Bullets to | and Objectives and
Hard Measures were indicated | illustrate the content summary | Hard Measures were not
as sub-headings. Bullets were | ina mind map.(1) indicated as sub-headings.
used to indicate factors listed Bullets were not used to
below each. (2) indicate factors listed below
each. (0)
INTERNAL Internal measures were | You did not adequately indicate | Internal measures were not
MEASURES indicated as a focus heading and | Internal measures, Objectives, | indicated as a focus heading
(2) Objectives and Hard Measures and Bullets to | and Objectives and
Hard Measures were indicated | illustrate the content summary | Hard Measures were not
as sub-headings. Bullets were | ina mind map.(1) indicated as sub-headings.
used to indicate factors listed Bullets were not used to
below each. (2) indicate factors listed below
each. (0)
INNOVATION & | Innovation and Development | You did not adequately indicate | Innovation and Development
DEVELOPMENT were indicated as a focus | Innovation and Development, | were not indicated as a focus
2 heading and Objectives and Obijectives, Hard Measures and | heading and Objectives and
Hard Measures were indicated | Bullets to illustrate the content | Hard Measures were not
as sub-headings. Bullets were | summary in a mind map.(1) indicated as sub-headings.
used to indicate factors listed Bullets were not used to
below each. (2) indicate factors listed below
each. (0)
Section D: 15 Heading of summary The heading was included with | Your heading wasn’t adequate | You did not include a heading
(3) the summary text provided. (3) | for the summary text. (1.5) for the summary text. (0)
TYPES OF NOTE- Use of paragraphs Correct use of paragraphs (no | You did not make adequate use | You did not make use of
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TAKING

*Addendum 2: WattNow
magazine: Rooftop solar
PV nears grid parity in
SA _Feb issue, page 19.

3) long sentences, use of bullets, | of paragraphs (long sentences, | paragraphs. (0)
sub-headings where needed). (3) | bullets, sub-headings). (1.5)
Grammar Good use of Grammar (Capital | You did not make adequate use | You did not make use of
3) letters, punctuation, Spelling, | of correct Grammar rules | correct grammar rules for your
Sentence construction, | (Capital letters, punctuation, | level of education. (Capital
Academic writing). (3) Spelling, Sentence construction, | letters, punctuation, Spelling,
Academic writing). (1.5) Sentence construction,
Academic writing). (0)
Word count Word count included - | Word count included — but | Word count wasn’t included /
3) indicated at bottom of summary. | exceeded 230 words. (1.5) written by hand. (0)
This has to be typed, not written
by hand. (3)
Content Good summary of important | You did not make an adequate | Irrelevant information was
3) information from the article. / | summary of important | included in the summary/ Lack

Good structure and content
flow. (3)

information from the article. /
An adequate structure or content
flow was needed. (1.5)

of structure / Lack of content
flow. (0)

Section E:

COMMUNICATION
THEORY/ MODELS

*Addendum 3: High Mast
Lighting Project

15

Layout & Flow of the
Transactional
Communication Model

Correct typed drawing of layout
and flow of the model. (0.5)

Not an adequate layout / flow of
the transactional communication
model. (0)

n/a

(0.5)
Sender Correct theory indication of | The below was not adequately | This element was not indicated
(2) Sender (0.5), Correct practical | identified in the model: on the model and correct
application of sender to scenario a. Theory (-0.5) application to scenario was not
(1), Correct discussion of sender b. Application (-0.5) made. You also failed to insert
in the model (0.5). c. Discussion (-1) a discussion on this element.
(0)
Receiver Correct theory indication of | The below was not adequately | This element was not indicated
2 Receiver (0.5), Correct practical | identified in the model: on the model and correct
application of receiver to a. Theory (-0.5) application to scenario was not
scenario (1), Correct discussion b. Application (-0.5) made. You also failed to insert
of receiver in the model (0.5). c. Discussion (-1) a discussion on this element.
0)
Message Correct theory indication of | The below was not adequately | This element was not indicated
(2.5) Message (0.5), Correct practical | identified in the model: on the model and correct

application of Message to
scenario (1), Correct discussion
of message in the model (0.5).

a. Theory (-0.5)
b. Application (-1)
c. Discussion (-1)

application to scenario was not
made. You also failed to insert
a discussion on this element.
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(0)

Feedback Correct theory indication of | The below was not adequately | This element was not indicated
2 Feedback (0.5), Correct | identified in the model: on the model and correct
practical application of feedback a. Theory (-0.5) application to scenario was not
to scenario (1), Correct b. Application (-0.5) made. You also failed to insert
discussion of feedback in the c. Discussion (-1) a discussion on this element.
model (0.5). (0)
Coding Correct theory indication of | The below was not adequately | This element was not indicated
(2) encoding (0.5), Correct theory | identified in the model: on the model and correct
indication of decoding (0.5) a. Theory (-0.5) application to scenario was not
Correct discussion included of b. Application (-0.5) made. You also failed to insert
encoding and decoding in ¢. Discussion (-1) a discussion on this element.
scenario. (1) (0)
Barrier Correct theory indication of | The below was not adequately | This element was not indicated
2 Barrier (0.5), Correct practical | identified in the model: on the model and correct
application of barrier to scenario a. Theory (-0.5) application to scenario was not
(1), Correct discussion of barrier b. Application (-0.5) made. You also failed to insert
in the model (0.5). c. Discussion (-1) a discussion on this element.
)
Medium Correct theory indication of | The below was not adequately | This element was not indicated
(2) medium (0.5), Correct practical | identified in the model: on the model and correct
application of medium to a. Theory (-0.5) application to scenario was not
scenario (1), Correct discussion b. Application (-0.5) made. You also failed to insert
of medium in the model (0.5). ¢. Discussion (-1) a discussion on this element.
©)
Section D: Cover page Cover Page was included and | Cover Page was not adequate | Cover Page was not included.
D not information is missing. (info missing). (0)
TECHNICAL Structure Good use of headings, sub- | Not adequate use of headings, | No use of headings, sub-
PRESENTATION Q) headings and numbering | sub-headings and numbering | headings or numbering.
throughout your text. throughout your text.
Writing style Good academic writing style | Writing  style  was not | Writing  style  used in
Q) was used throughout | adequately used in assignment. assignment was not academic.
assignment.
Own insight into | Content discussions made it | Students own insight into the | Student has no insight into

subject matter

Q)

clear student has insight into the
subject matter.

subject matter is unclear.

subject matter.
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Theoretical / academic
sound

@

Discussions were theoretically /
academically sound.

Discussions were not adequate
in terms of theory / academic.

Discussions were not

theoretically / academically
sound.

ASSIGNMENT TOTAL :

60

ASSIGNMENT
%

Markers Notes:
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ADDENDUM E

Hand-out provided to design team during design session 1:
Section A of guest lecture assignment

*Please note the contents of this addendum is on the attached CD
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ADDENDUM F

Hand-out provided to design team during design session 1:
Section B - F of guest lecture assignment

*Please note the contents of this addendum is on the attached CD
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ADDENDUM G

Hand-out provided to design team during design session 1:

PowerPoint to students by guest lecturer

*Please note the contents of this addendum is on the attached
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ADDENDUM H

Hand-out provided to design team during design session 1:

Part of lecture content
Hand out to students: Scorecard for key performance areas

*Please note the contents of this addendum is on the attached CD
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ADDENDUM I

Hand-out provided to design team during design session 1:
Part of lecture content
Hand out to students: Rooftop solar PV nears grid parity in SA

*Please  note the contents of this addendum is on the attached CD
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ADDENDUM J

Hand-out provided to design team during design session 1:

Part of lecture content
Hand out to students: High Mast Lighting Project

*Please  note the contents of this addendum is on the attached CD
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ADDENDUM K

Design session 2 discussion document

*Please note the contents of this addendum is on the attached CD
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ADDENDUM L

Design session 3 discussion document

*Please note the contents of this addendum is on the attached CD
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ADDENDUM M

Design session 4 discussion document

*Please note the contents of this addendum is on the attached CD
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ADDENDUM N

Focus group interviews verbatim summary

*Please note the contents of this addendum is on the attached CD
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ADDENDUM O

Focus Group Interviews: 1-4 all codes and quotations

*Please note the contents of this addendum is on the attached CD
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ADDENDUM P

Sorting of codes into pre-determined categories following a set criteria
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ADDENDUM P: Researcher’s memo during the sorting of codes into pre-determined

categories following a set criteria.

Predetermined
Category
based on
Activity
Theory
components

Memo

Community

There should be an approach within the learning process to acknowledge ideas, customs and
social behaviour expressed within a South African context.

Division of
labour

Facilitation

Role of a Facilitator

A facilitator could be used to facilitate an integrated authentic learning project but at the same
time understand and be aware of key components for this learning process to be successful.
Lecturers (from Engineering Department and Communication Department) will only be used
in the introduction of outcomes and subject structure.

Facilitation Context

The process of learning is facilitated and an authentic learning project can be used as an
assessment tool. This learning conversation could also be based on rhizomatic learning. An
assessment tool could be a ‘design project’ for example. This ‘integrated project’ consists
therefore of technical and non-technical components for integration purposes.

Academia

Role of Academia

The placement of Communication Skills within Engineering Education is the responsibility of
academia. Ensuring the subject is offered at the right time within the diploma, where it makes
the most sense.

Role of Industry

Representatives from Industry must inform classroom practice. Industry will also be able to
provide guidance in terms of what is viewed as essential components in the workplace.

Role of Curriculum Designers

Students engage with content. The manner in which content is designed is key to the way it is
shared with students by an educator.

Curriculum Designers & Content

Course content will require collaboration between lecturers of different faculties (Engineering
& Humanities) as well as with industry. Once this is determined role players will have to
consult with curriculum designers.

Student

Role: student

Students need to be accountable in the process of learning.

Students need to engage with subject content.

Students have to be responsible to take control of their own learning.

Peer education

Students engagement with their Peers are important in the integration process.

Peer education and Peer teaching forms an important aspect in the process of learning.

Collaboration Efforts

Co-assessment

These types of assessments could be designed to be multi-purpose in approach. Assessing
technical (engineering skills) and non-technical skills (communication skills).

Structure of subject offering

Parallel subject offering in Engineering Education could be structured. In this context
different lecturers (engineering and communication) will deal with different components.
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Object Language Skills
Language acquisition includes the learning of vocabulary. This should be included in subject
specific content. Content and vocabulary goes hand in hand.
Communication Skills
Industry needs potential employees to understand their clients. Industry needs students to be
well versed, to be able to convey their offering to the client.
Student self-awareness & self-management
Self-awareness and self-management are skills which could be added in the content of
Communication Skills.
Domains of learning
Within the process of learning, learning domains play an important role.
Creative thinking
/ Out of the box thinking
Thinking stimulated during class by activities. This type of thinking may urge students to
think differently/ alternative thinking or with a new outlook.
Critical thinking
Thinking stimulated during class by activities. This type of thinking may urge students to
think about their actions or beliefs. Critical thinking also urges students to approach a self-
governing thinking process but also reflective in manner.

Rules Process of Learning

Incorporating an element of fun into the process of learning and also ensuring students are
given choices on how they would like to approach certain units of the curriculum.

Acknowledgment in learning

Culture

Acknowledgment of culture in the classroom.

Relationship

Establishment of a relationship between educators and students in the process of learning.
South African Context

Students should be able to relate to subject content and content should be based on a South
African context.

Learning environment

Student awareness & challenges

Stakeholders involved in integration of Communication Skills should have a holistic
understanding of especially first year students taking part in the course. Awareness is of
importance when taking language proficiency into account. A learning environment should be
created where participation, responsiveness and a sense of security are stimulated.

Choices given to students

By applying principles of adult learning students will understand the value (relevance) of the
subject. Application of these principles in classroom and assessments. Content importance
should be explained to students by stating the importance of the subject forming a basis and
of how it used and seen in the workplace. This approach will support students question on
'what’s in it for me'.

Encourage Communication Skills

There is a lack in students’ ability to apply language skills in different contexts, for example
in the workplace. Differentiation occurs in terms of students’ education level which is linked
in their poor language ability.

Subject relevance

There should be collaboration between faculties on topics assigned adding to the relevance of
Communication Skills.

How the subject offering is structured affects the subject relevance viewed by students.

The placement of Communication Skills within Engineering Education is the responsibility of
academia. Academia (Curriculum Designers included) has the responsibility to ensure
Communication Skills offered to Engineering stays relevant, appropriate and applicable.

The application of adult learning principles will add to students understanding of the value
(relevance) of Communication Skills.
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Subject relevance is supported by giving students choices in how to go about interacting with
subject content.

Language barrier

By offering an Integrated Subject Offering approach, language learning need to form part of
every subject offered.

Communication Skills should be enforced, because students lack in their ability to apply
language skills in different contexts.

Differentiation occurs in terms of student’s education level which is linked in their poor
language ability.

In Academia we want to teach the students communication skills but they do not have the
language skills to communicate, therefore suggesting embedding language support not just
communication support.

Differentiation

Differentiation: class activities

Facilitation context: Students working at their own pace, divided into smaller groups having a
facilitator taking differentiation into consideration within the classroom environment.
Differentiation: level of education

Differentiation occurs in terms of student’s education level which is linked in their poor
language ability where students are also lacking in their ability to apply language skills in
different contexts.

Tools

Assessments as a tool

The manner in which students are assessed is important. Different types of assessment will be
influenced by the structure of Communication Skills. For example if the subject would be
offered in a semester/ a year / over 3 years / embedded into other Engineering subjects over a
period of time.

Types of assessments:

- Initial assessment on prior knowledge of first year students need to be designed.

- Assessments designed to accommodate different educational level students (differentiated
assessments).

- Peer assessments are effective formative assessments to implement.

- Multi-purpose assessments could be designed by combining Communication Skills content
with another technical Engineering subject offered.

- An authentic learning project could be an assessment. would include content assessment and
communication skills assessment.

Factors to consider in compilation of assessments:

- Rubrics must form part of assessments.

-BICS and CALP: Basic Interpersonal Communication Skills versus Cognitive Academic
Language Proficiency.

-Assessments should be multi-sensory.

-Assessment needs to be individually based.

-Student progress needs to be monitored by implementing ‘check points’ through the year.

- Topics for assessment need to be technical when Communication Skills are assessed.
-Creative assessment techniques should be judged on the ability to efficiently asses a student
in a standardized and non-biased manner.

-Standardized and non-biased assessments is more simply achieved by testing straight
forward questions for which there is only one correct answer (permitting word variations).
-Types of assessment could adapt to course structure change;

Structure A: changing the current course structure (twelve months) to a block offering of four
weeks within a semester.

Structure B: Parallel subject offering in Engineering Education. Different lecturers will deal
with different components.

Content as a tool

Content

Communication Skills content need to be based on the field of Engineering. Topics for
assessments and practical applications of theory need to reflect 'academic engineering
communication'. The choosing of topics in the curriculum should be driven by a collaboration
effort.

If Communication Skills is integrated into Engineering Education language learning must
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form part of every lesson. Language learning at the beginning of each lesson whereby key
concepts are defined and content learning can follow. This gives way for students to work on
their grammatical structures.
BICS & CALP
- Educators need to be aware of BICS (Basic Interpersonal Communication) and CALP
(Cognitive Academic Language Proficiency).
Academic Engineering Communication
Academic Engineering and Communication offered in the course should have related
content and be more Engineering based.
Intrinsic motivation
Students themselves need to make a decision to engage with subject content. The content
must therefore be compiled in such a manner that students would want to engage. This refers
to intrinsic motivation, decision making lies with students.
Choices given to student
Principles of adult learning should be seen as relevant in subject content offered to provide
students with choices in how they would like to achieve certain outcomes in a curriculum.

e Technology as a tool
The use of technology for teaching purposes refers to internet sources, electronic online
resources, but it doesn’t have to be online it can just be electronic, but accessible via some or
other mobile device or a desktop computer.
Offline strategies & Electronic learning material:
Students would be able to access these sources without the use of the internet. An electronic
source can be used by the lecturer.
Online strategies & Distance learning:
These sources consist of the use of the web (online information) and could be encouraged in
to use inside and outside the classroom. The use of online programme could also assist in
learning at a distance, in other words outside the classroom. Social media is a tool to not only
load content on to view, but also to communicate and engage with students when outside the
classroom.

Educator tools in learning

Tutoring

Language acquisition can be improved with the help of tutoring.

Group Work

Applying group work for authentic learning projects which is also viewed as valuable by the
students within the integration process.

Guest lecturers

Guest lecturers from Industry could be used in the integration process for lectures.

Peer education

Peer education and Peer teaching is seen as an important tool in the integration process.
Scaffolding: Facilitator

In the context of facilitation, a facilitator could be used to facilitate an integrated authentic
learning project by applying principles of scaffolding and rhizomatic learning in the
integration process.

Time-Table: Engineering students

The time-table of Engineering students is an important tool in the integration process. The
Engineering students have a loaded course with limited time available for “extra” initiatives
in learning, especially applied to Communication Skills. Efforts addressing how the time-
table could be used effectively for integration purposes.

Outcomes

In the design of an integrated Communication Skills for Engineers, outcomes should be
structured to provide students with choices on how to reach them. Students can provide more
attention to the practical importance of outcomes. With the design of outcomes the content
should be the objective of the course, but the process of acquiring the content must be as
important.

Language acquisition : Support documents

Documents could be developed as support to language acquisition in Communication Skills.

Learning strategies as a tool
Adult learning
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By incorporating principles of adult learning, our teaching approach shows students the
lecturer views them as adults. This way they would feel in charge of their learning and
lecturers have a chance to negotiate with them.

Another principle would be to give students choices on how they would like to approach
certain units of the curriculum.

Rhizomatic learning

Principles of Rhizomatic learning assists students engaging with subject content with the use
of triggers, to help knowledge emerge.

Immersion of knowledge

Students need to be assisted in engaging with subject content by using triggers to help
knowledge emerge. Principles of Rhizomatic learning is applicable in the surfacing of
knowledge.

Student learning

The process of obtaining content knowledge in learning is just as important as content
learning itself, often being the only objective of a course.

Within the integration process, students need to not only be taught Communication Skills
content, not only learn how to communicate but also be taught “how to learn how to
communicate”.

Domains of learning

Domains of learning which needs to be included with integrated learning activities are skills,
attitudes and “knowledges” domains. Knowledge of the role of attitudes is vital in domains of
learning.

Learning in class

For learning to take place in the context of a classroom environment authentic learning
experiences need to take place.

Learning strategy

A multi-sensory learning approach could be applied in the integrated course. The subject
objective is the subject content, but just as important as content is the process of acquiring it.
Language acquisition could also be included in subject specific content. Content and
vocabulary goes hand in hand. Lastly, second language learning often includes elements of
BICS and CALP (Basic Interpersonal Communication Skills versus Cognitive Academic
Language Proficiency).

(Also see Rhizomatic learning & Authentic Learning Projects)

Educator as a tool

Negotiate with students

By incorporating principles of adult learning, lecturers have a chance to negotiate with them
(see Adult Learning principles).

Diminishing scaffolding

Diminishing rests on the basis of help (by a facilitator) is only given once it is asked for by
students in the process of learning. In the context of facilitation, a facilitator could be used to
facilitate an integrated authentic learning project by applying principles of scaffolding in the
integration process.

(See Facilitation and scaffolding)

Student: Brain profile

Right and left brain students should be kept in mind in all form of Communication Skills
activities designed.

(See creative and “out of the box™ thinking)

Course structure as a tool

Structure and purpose

How Communication Skills is offered (structure of the course) to the Engineering students is
vital.

Authentic learning project

An authentic learning project could be designed to be the main outcome of the course,
handing in a final project. This will assist in supporting subject relevance and students will
have a goal to work towards. Each section of theory will be applicable to the practical project
thereby assisting in the application of theory to practice, mirroring industry.

(See Facilitation context, Academia: Curriculum Designers and Content, Collaboration
Efforts: Structure of subject offering: Parallel, Types of assessments: Authentic learning
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project, Educator tools in learning: Group Work and Learning strategies as a tool: Learning in
class)

Integrated subject offering

(See Academia, Industry: Roles: Academia, Industry, Lecturers, Curriculum Designers,
Learning environment: Language Barrier)

Language embedded in all subjects

In Academia we want to teach the students communication skills but they do not have the
language skills to communicate, therefore suggesting embedding language support not just
communication support.

Parallel subject offering

Parallel subject offering in Engineering Education could be structured. In this context
different lecturers (engineering and communication) will deal with different components.
(See Collaboration Efforts: Structure of subject offering, Assessments as a tool: Factors to
consider in compilation of assessments).

Split content : subject offering

Splitting the current Communication Skills units offered for first, second and third year
Engineering students. The content will in other words be aligned with what needs students
may face at that time.
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ADDENDUM Q: Proof of dissertation editing

Suzette M. Swart
FULL MEMBER: Professional Editors’ Guild

6 June 2016

TO WHOM IT MAY CONCERN

I, Suzette Marié Swart (ID 5211190101087), confirm that | have edited the noted MAGISTER
TECHNOLOGIAE in the Department of Applied Languages, Faculty of Humanities, Tshwane University of
Technology. The accuracy of the final work is still the student’s own responsibility.

STUDENT:

THARINA STOLS

TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF COMMUNICATION SKILLS
INTO ENGINEERING EDUCATION

The edit included the following:

e Spelling

e Vocabulary

e  Punctuation

e  Grammar (tenses; pronoun matches; word choice etc.)
e Consistency in terminology, italisation etc.

e  Sentence construction

e  Suggestions for text with unclear meaning

e Logic, relevance, clarity, consistency

e  Checking reference list against in-text sources
Thank you

Suzette M Swart (not signed — sent electronically)
0825533302

smswart@vodamail.co.za

ENGLISH LANGUAGE PRACTITIONER/EDITOR/FACILITATOR/EDUCATOR:
Aston University (UK)

Consortium for Language and Dimensional Dynamics (CLDD)
Health Advance Institute (HAI)

Milpark Business School

South African Civil Aviation Authority (SACAA)

South African National Defense Force (SANDF)

Stellenbosch University (US)

Milk Producers’ Organisation — Institute for Dairy Technology
Tshwane University of Technology (TUT)

University of Johannesburg (UJ)

University of Pretoria (UP)

University of South Africa (UNISA)
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Tshwane University of Technology

We empower people

Research Ethics Committee

The TUT Research Ethics Committee is a registered Institutional Review Board (IRB 00005968) with the US Office for Human Research
Protections (IORG# 0004997) (Expires 9 Jan 2017). Also, it has Federal Wide Assurance for the Protection of Human Subjects for International

Institutions (FWA 00011501) (Expires 22 Jan 2019). In South Africa it is registered with the National Health Research Ethics Council (REC-
160509-21).

June 22, 2015

Ref #: REC/2015/0 5/008

Name: Stols CM
Student #: 214606240
Stols CM Faculty Ref #: FCRE/APL/STD/2015/08

C/o Dr GW Collins
Department of Language Practice

Faculty of Humanities

Dear Ms Stols,

Decision: Final Approval

Name: CM Stols

Project title: Design principles associated with the integration of communication skills into Engineering education
Qualification: M Tech Language Practice
Supervisor: Dr GW Collins

Co-Supervisor: Dr E Rautenbach and Dr G Genis

Thank you for submitting the revised project documents for ethics clearance by the Research Ethics Committee
(REC), Tshwane University of Technology (TUT). In reviewing the documents, the comments and notes below are

tabled for your consideration, attention and notification:

e Proposal
> Sampling & Data Collection Strategies. The clarifications regarding the specific sampling strategy are in

order and duly noted.

e Information Leaflet and Informed Consent
> The following revisions are in order and duly noted:
m Heading - Replacement of the construct "Research Subjects' Consent Form" with "Research

Participants' Consent Form".
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= Anonymity and Confidentiality, Focus Groups - Addition of a statement regarding the inherent
limitations to anonymity and confidentiality regarding focus group discussions.
m  Engineering Students, Academic Vulnerability - Note that the "academic vulnerability" statement

was only meant to be included in the Engineering Student Information Leaflet (see REC letter

dated May 28, 2015); the original "employment vulnerability" statement should have been
retained in the other Information Leaflets for TUT Staff Members, Alumni and Engineering

Industry Experts respectively. Kindly revise the Information Leaflets accordingly.

The Chairperson of the Research Ethics Committee (REC), Tshwane University of Technology (TUT) reviewed the
revised project documents on June 22, 2015. Final approval with a comment is granted to the project.

The proposed research project may now continue with the proviso that:

1) The researcher/s will conduct the study according to the procedures and methods indicated in the approved
proposal, particularly in terms of any undertakings and/or assurances made regarding the confidentiality of the
collected data.

2) The proposal will again be submitted to the Committee for prospective ethical clearance if there are any
substantial changes from the approved proposal.

3) The researcher will act within the parameters of any applicable national legislation, professional codes of
conduct, institutional guidelines and scientific standards relevant to the specific field of study.

4) The current ethics approval expiry date for this project is December 31, 2017. No research activities may continue

after the ethics approval expiry date. Submission of a duly completed Research Ethics Progress Report (available

at:__ http://www.tut.ac.za/Other/rninew/ResearchEthicsCommittees/Pages/default.aspx) will constitute an

application for renewal of SCRE ethics approval.

Note:

The reference number [top right corner of this communique] should be clearly indicated on all
forms of

communication [e.g. Webmail, E-mail messages, letters] with the intended research participants.

Yours sincerely,

wa#cvﬁfff

WA HOFFMANN (Dr)
Chairperson: Research Ethics Committee

[Ref#2015=05=008=StolsCN]
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ADDENDUM S: Consent form for alumni participants

FACULTY OF HUMANITIES

DEPARTMENT OF APPLIED LANGUAGES

Tshwane University
of Technology

We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM

(Alumni)

PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF

COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS. C.M. STOLS
STUDY LEADER: DR G.W. COLLINS

CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should

you be selected to take participate.
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WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of
communications in their field of Engineering and a need from the engineering industry to

educate on communication skills.

The study could inform which factors are important when integrating communications with
engineering education and better assist students in understanding the importance of
communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.
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ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE

STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in

determining the principles needed to integrate communication with engineering education at

a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE

STUDY?

The benefits of participating in the study are:

e You will make a contribution to how a subject could be integrated into another

(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR

PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.
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WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE

STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An

appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your

data will be strictly limited to the researcher, the supervisors of the study and designated

examiners. Also your data and personal information will be kept and stored in a confidential

format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?
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Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING

THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics

Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD
Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will

receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. 1 am aware that the results of the study will be anonymously processed
into a research report. | understand that my participation is voluntary and that 1 may at any

stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
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opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.

Research participant’s name: (please print)

Research participant’s signature:

Date:

Researcher’s name: (please print)

Researcher’s signature:

Date:

VERBAL CONSENT

(Applicable when participants cannot read or write)

| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the
possible risks and benefits of the study. The research participant has clearly indicated that
he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.
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| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:
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ADDENDUM T: Consent form for industry participants

FACULTY OF HUMANITIES

DEPARTMENT OF APPLIED LANGUAGES

Tshwane University
of Technology

We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM

(Engineering Industry Expert)

PROJECT TITLE:
DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF

COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS. C.M. STOLS

STUDY LEADER: DR G.W. COLLINS

CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.

studies. The information in this leaflet explains to you what will be expected of you, should

you be selected to take participate.

WHAT IS THE STUDY ALL ABOUT?
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This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of
communications in their field of Engineering and a need from the engineering industry to

educate on communication skills.

The study could inform which factors are important when integrating communications with
engineering education and better assist students in understanding the importance of
communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.

ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE

STUDY?

251



You will not be eligible to participate in this study, if you are not a stakeholder in
determining the principles needed to integrate communication with engineering education at

a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE

STUDY?

The benefits of participating in the study are:

e You will make a contribution to how a subject could be integrated into another

(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR

PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.

WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?
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Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE

STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated
examiners. Also your data and personal information will be kept and stored in a confidential

format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?

Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.
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WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING

THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics

Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD
Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will

receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. 1 am aware that the results of the study will be anonymously processed
into a research report. | understand that my participation is voluntary and that 1 may at any
stage, without prejudice, withdraw my consent and participation in the study. I had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.
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Research participant’s name: (please print)

Research participant’s signature:

Date:

Researcher’s name: (please print)

Researcher’s signature:

Date:

VERBAL CONSENT

(Applicable when participants cannot read or write)

| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the
possible risks and benefits of the study. The research participant has clearly indicated that
he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.
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| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:
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ADDENDUM U: Consent form for university staff participants

FACULTY OF HUMANITIES

g : DEPARTMENT OF APPLIED LANGUAGES
Tshwane University

of Technology

We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM

(TUT staff members)

PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF

COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS. C.M. STOLS
STUDY LEADER: DR G.W. COLLINS

CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should

you be selected to take participate.
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WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of

Communication Skills as a subject in the field of Engineering.

The study could inform which factors are important when integrating communications with
engineering education and better assist students in understanding the importance of
communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.
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ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE

STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in

determining the principles needed to integrate communication with engineering education at

a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE

STUDY?

The benefits of participating in the study are:

e You will make a contribution to how a subject could be integrated into another
(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR

PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.
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WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE

STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated
examiners. Also your data and personal information will be kept and stored in a confidential

format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?
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Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING

THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics

Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD
Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will

receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. |1 am aware that the results of the study will be anonymously processed

into a research report. | understand that my participation is voluntary and that 1 may at any
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stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.

Research participant’s name: (please print)

Research participant’s signature:

Date:

Researcher’s name: (please print)

Researcher’s signature:

Date:

VERBAL CONSENT

(Applicable when participants cannot read or write)

| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the

possible risks and benefits of the study. The research participant has clearly indicated that
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he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.

| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:
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ADDENDUM V: Consent form for university student participants

FACULTY OF HUMANITIES

Tshwane University
of Technology DEPARTMENT OF APPLIED LANGUAGES

We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM

(TUT student)

PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF

COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS. C.M. STOLS
STUDY LEADER: DR G.W. COLLINS

CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should

you be selected to take participate.
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WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of

Communication Skills as a subject in the field of Engineering.

The study could inform which factors are important when integrating communications with
engineering education and better assist students in understanding the importance of
communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.
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ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE

STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in

determining the principles needed to integrate communication with engineering education at

a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE

STUDY?

The benefits of participating in the study are:

e You will make a contribution to how a subject could be integrated into another
(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR

PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.
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WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE

STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated
examiners. Also your data and personal information will be kept and stored in a confidential

format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?
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Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING

THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics

Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD
Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will

receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. |1 am aware that the results of the study will be anonymously processed

into a research report. | understand that my participation is voluntary and that 1 may at any
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stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.

Research participant’s name: (please print)

Research participant’s signature:

Date:

Researcher’s name: (please print)

Researcher’s signature:

Date:

VERBAL CONSENT

(Applicable when participants cannot read or write)

| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the

possible risks and benefits of the study. The research participant has clearly indicated that
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he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.

| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:
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ADDENDUM A:

Design Session 1 _ PowerPoint to expose design team on initial design components

Communication |
Engineering Education

WELCOME : Session 1

* Consent Forms to be completed

* Attendance List to be completed

* Research Approach :
Design-based research (sessions)

Focus Groups explained (take part)

A [Dla] 1IN



" INTRODUCTION
* Title

DESIGN PRINCIPLES
ASSOCIATED WITH THE
INTEGRATION OF

~ COMMUNICATION SKILLS INTO
~ ENGINEERING EDUCATION

| ACTIVITY THEORY

| will brief you on:

* Alesson plan (only an idea / tool)

* Lesson planis only an example of a tool of
maybe one way to achieve integration.

* The aim is to develop a MACRO system
that will allow integration of Coms into
Eng Education.

| *+ Activity Theoryis my descriptive
. frameworkto help interpret data.

ACTIVITY THEQORY




ACTIVITY SYSTEM

*Based on Activity Theory

| SUBJECT | . OBIJECT
\/
| RULES | | COMMUNITIES | ‘ DIVISION OF
‘ ~ _ LABOUR

ACTIVITY SYSTEM

*Based on Activity Theory
TOOL (Lesson Plan / Portfolio / Video)

SUBJECT OBJECT
(Student/ {Communication Skills
leﬂurer/\ for Engineers) )
R:;I'kfs [ CDMMUNITIES \ | DIVISION OF
\ ;x:-::ni} y {Faculties [ Service subject LABOUR (Roles/

lecturers) _. . Tasks/ Group work) y



LESSON PLAN OUTLINE

(Example of a TOOL)

* Communication Skills | for Engineers

* Portfolio assignment

* Guest lecture by an Industry Expert

STRUCTURE OF LECTURE

*  Woelcoming of Industry Expert

Power Pointdone by Communication Skills lecturer

Industry Expert presents Part 1 of PowerPoint,

students complete Section A: Comprehension and hand-in once completed.

Industry Expert presents Part 2 DVD Corporate Info on Engineering
Company.

Industry Expert presents Part 3 Project Brief and design process



What could help with integrating Coms into
Engineering Education?

Units from Study Guide covered in
Assignment

Subject Content Portfolio Assignment

Section A: Listening

UnitOne: Language Acquisition (Unit 2 of Study Guide)

Unit Twa: Listening Section B: Speaking

UnitThree: Speaking (Unit 3 of Study Guide)

Unit Four: Reading Section C: Reading
{Unit4 of Study Guide)

Unit Five: Writing Section D: Reading

Unit Six: Communiction Theory (Unit4 of Study Guide)

UnitSeven: Communi@tion Products—Written Section E: Communication Theory
UnitEight: Employment (Unit & of Study Guide)



DOUTS to FOCUS GROUP

t Us: Comp Info of Eng. Guest Lecturer
of Assignment

lio Assighment : Section B—F

io Assignment : Section A

ums : Info discussed during lecture
ack : Assignments marked, Memo

PLEASE ....

* Be my CRITICS .... be honest,

be cruel

a person who expresses an
unfavourable opinion of something

* Synonyms:

Detractor, Censurer, Attacker,

E,Ek‘i_ ~ Fault-finder, Carper, Backbiter,

’;;. to belittler ...
bt :”:.3




ADDENDUM B:

Structure of assignment — How and when content be introduced to students

Communication Skills for Electrical Engineers
Portfolio assignment

Guest lecture by an Industry Expert:
Introduction of industry expert to class by subject lecturer

o

O O O

Electrical Engineer
Director of Electrical Engineering Department
Over 40 years’ experience

Content of lecture

When to supply students with material

Partnering with

Written for Electrical Engineering Industry

Material handed out when students

WATTNOW enter class:
Magazine WATTNow supply 4 editions of the magazine for
each student WATTNOW Magazine editions
Solar article (in one of the editions) added in one
of the portfolio assignments.
PowerPoint PART 1: All about you Material handed out when students
Practical insight into how industry would enter class:
view graduates
Jargon in Engineering employment Portfolio assignment: Section A
How junior technicians/ engineers are (Comprehension)
measured
Career path Section A (Comprehension forms part of
Job satisfaction PART 1 of the PowerPoint, this is
completed during the presentation of part 1
PART 2: Play Corporate DVD and handed in before part 2 commences)
Info on Engineering company the industry
expert represents Material handed out a week before
Guest lecture takes place
About Us
Information document on Engineering
company the guest lecturer represents.
Rubric
Purpose for students to familiarise
themselves with the portfolio assignment
and expectations from the lecturer
Portfolio assignment info: Section B — F
PART 3: Solar High Mast Lighting Project
Technical Project background
Project Design considerations Material handed out when students

technologies
Illumination coverage
Solar design

Comparison between different lighting

depart

Portfolio assignment:
Addendums




Alternative to High Mast Lighting

Solar High Mast Light

Bring “physical OUTDOOR LED light” into
class for students to view size and strength of
light once switched on in class. High Mast light
component too big for class purposes.

PowerPoint
Of Guest Lecturer

Venue :
“Smart class”

Auditorium
Projector

Speakers

Material handed out when_assignments
are returned to students

Rubric Cover Page
Marks will be indicated

Memo
Will accompany students with the marked
portfolio assignment




ADDENDUM D:
Example of a rubric for guest lecture assignment

DEADLINE DATE FOR % towards final year mark: 10%
SUBMISSION Assignment Total: 60
SKILLS YOU WILL BE TESTED ON:
ASSIGNMENT Portfolio Assignment | Section A: 5
10% of final mark | Listening
SURNAME, INITIALS Section B: 11
Speaking
STUDENT NUMBER Section C: 9
Reading
*Addendum 1: Scorecard - Evaluation on Junior Technical Staff
SUBJECT Section D: 15
Types of note-taking
FPCOS03 *Addendum 2: WattNow magazine: Rooftop solar PV nears grid parity
Communication Skills in SA _ Feb issue, page 19.
Extended Programme Electrical Engineering
Section E: 15
Guest Lecturer: Mr Tjibbe Spoelstra Communication theory/ models
Subject Lecturer: Mrs CM Stols *Addendum 3: High Mast Lighting Project
Section D: 5

Technical Presentation




ADDENDUM D:

Example of a rubric for guest lecture assignment

MARK SUMMARY : PORTFOLIO ASSIGNMENT

SECTION SUMMARY MARKS RUBRIC SUMMARY

Section A: 5 Best Quality Answer Average Quality Answer Lowest Quality Answer
Consultant Definition was formulated as | You did not adequately give | Answer provided was not

LISTENING (0.5) discussed in presentation the definition, some correct, not as discussed in

(0.5) elements were left out. (0) presentation. (0)
Consulting Engineer Definition was formulated as | You did not adequately give | Answer provided was not
(0.5) discussed in presentation. the definition, some correct, not as discussed in
(0.5) elements were left out. (0) presentation. (0)
Key disciplines for All disciplines were listed as | You did not adequately list Answer provided was not
Electrical Engineering | discussed in presentation.(1) | disciplines as discussed in correct; none of the correct
in the field presentation. disciplines were listed as
(1) (0.5) discussed in presentation.
(0)

Electrical Engineer Two of the eight duties were | You did not adequately Answer provided was not
duties listed. (1) discuss duties / Own words correct/ no duties were
(1) were not used. (0.5) listed. (0)
How do you as an Two of the four factors You did not adequately Answer provided was not
Electrical Engineer should have been discussed. | discuss factor/s. (1) correct / No correct
obtain work (2) factor/s was discussed. (0)
satisfaction? (2)

Section B: 11 | Introduction to Intro was given based on You did not adequately You did not provide an
Planning/ preparation | scenario provided. (1) provide an introduction to introduction/ Incorrect

SPEAKING phase. (1) the scenario provided. (0.5) application of the

introduction. (0)

WHO Theory reference was made. | You did not adequately refer | You did not refer to
(2) Application to WHO theory to theoretical content. theoretical content.
factors discussed. (2) Application of scenario was Application of scenario was
not adequate. (1) poor. (0)
WHY Theory reference was made. | You did not adequately refer | You did not refer to
(2) Application to WHY theory to theoretical content. theoretical content.

factors discussed. (2)

Application of scenario was

Application of scenario was




ADDENDUM D:

Example of a rubric for guest lecture assignment

not adequate. (1)

poor. (0)

WHAT Theory reference was made. | You did not adequately refer | You did not refer to
(2) Application to WHAT theory | to theoretical content. theoretical content.
factors discussed. (2) Application of scenario was Application of scenario was
not adequate. (1) poor. (0)
HOW Theory reference was made. | You did not adequately refer | You did not refer to
(2) Application to HOW theory to theoretical content. theoretical content.
factors discussed. (2) Application of scenario was Application of scenario was
not adequate. (1) poor. (0)
WHERE Theory reference was made. | You did not adequately refer | You did not refer to
(2) Application to WHERE theory | to theoretical content. theoretical content.

factors discussed. (2)

Application of scenario was
not adequate. (1)

Application of scenario was
poor. (0)

Section C:
READING
*Addendum 1:

Scorecard - Evaluation
on Junior Technical Staff

Layout of the Mind
Map (1)

Layout was drawn on
computer and the flow is
correct. (1)

You did not adequately draw
mind map. (0.5)

You did not draw mind map
on the computer / Layout is
incorrect. (0)

FINANCIAL MEASURES
()

Financial measures were
indicated as a focus heading
and Objectives and

Hard Measures were
indicated as sub-headings.
Bullets were used to indicate
factors listed below each.(2)

You did not adequately
indicate Financial measures,
Objectives, Hard Measures
and Bullets to illustrate the
content summary in a mind
map.(1)

Financial measures were
not indicated as a focus
heading and Objectives and
Hard Measures were not
indicated as sub-headings.
Bullets were not used to
indicate factors listed
below each. (0)

CLIENT MEASURES
()

Client measures were
indicated as a focus heading
and Objectives and

Hard Measures were
indicated as sub-headings.
Bullets were used to indicate
factors listed below each. (2)

You did not adequately
indicate Client measures,
Objectives, Hard Measures
and Bullets to illustrate the
content summary in a mind
map.(1)

Client measures were not
indicated as a focus
heading and Objectives and
Hard Measures were not
indicated as sub-headings.
Bullets were not used to
indicate factors listed
below each. (0)

INTERNAL MEASURES

Internal measures were

You did not adequately

Internal measures were not




ADDENDUM D:

Example of a rubric for guest lecture assignment

(2) indicated as a focus heading | indicate Internal measures, indicated as a focus
and Objectives and Objectives, Hard Measures heading and Objectives and
Hard Measures were and Bullets to illustrate the Hard Measures were not
indicated as sub-headings. content summary in a mind indicated as sub-headings.
Bullets were used to indicate | map.(1) Bullets were not used to
factors listed below each. (2) indicate factors listed
below each. (0)
INNOVATION & Innovation and Development | You did not adequately Innovation and
DEVELOPMENT were indicated as a focus indicate Innovation and Development were not
(2) heading and Objectives and Development, Objectives, indicated as a focus

Hard Measures were
indicated as sub-headings.
Bullets were used to indicate
factors listed below each. (2)

Hard Measures and Bullets
to illustrate the content
summary in a mind map.(1)

heading and Objectives and
Hard Measures were not
indicated as sub-headings.
Bullets were not used to
indicate factors listed
below each. (0)

Section D:
TYPES OF NOTE-TAKING

*Addendum 2:
WattNow magazine:
Rooftop solar PV nears
grid parity in SA _Feb
issue, page 19.

15

Heading of summary

(3)

The heading was included
with the summary text
provided. (3)

Your heading wasn’t
adequate for the summary
text. (1.5)

You did not include a
heading for the summary
text. (0)

Use of paragraphs Correct use of paragraphs You did not make adequate | You did not make use of
(3) (no long sentences, use of use of paragraphs (long paragraphs. (0)
bullets, sub-headings where | sentences, bullets, sub-
needed). (3) headings). (1.5)
Grammar Good use of Grammar You did not make adequate | You did not make use of
(3) (Capital letters, punctuation, | use of correct Grammar correct grammar rules for
Spelling, Sentence rules (Capital letters, your level of education.
construction, Academic punctuation, Spelling, (Capital letters,
writing). (3) Sentence construction, punctuation, Spelling,
Academic writing). (1.5) Sentence construction,
Academic writing). (0)
Word count Word count included — Word count included — but Word count wasn’t
(3) indicated at bottom of exceeded 230 words. (1.5) included / written by hand.

summary. This has to be

(0)




ADDENDUM D:

Example of a rubric for guest lecture assignment

typed, not written by hand.
(3)

Content

(3)

Good summary of important
information from the article.
/ Good structure and
content flow. (3)

You did not make an
adequate summary of
important information from
the article. / An adequate
structure or content flow
was needed. (1.5)

Irrelevant information was
included in the summary/

Lack of structure / Lack of

content flow. (0)

Section E:

COMMUNICATION
THEORY/ MODELS

*Addendum 3: High
Mast Lighting Project

15

Layout & Flow of the
Transactional
Communication
Model

Correct typed drawing of
layout and flow of the
model. (0.5)

Not an adequate layout /
flow of the transactional
communication model. (0)

n/a

(0.5)
Sender Correct theory indication of | The below was not This element was not
(2) Sender (0.5), Correct adequately identified in the | indicated on the model and
practical application of model: correct application to
sender to scenario (1), a. Theory (-0.5) scenario was not made. You
Correct discussion of sender b. Application (-0.5) also failed to insert a
in the model (0.5). c. Discussion (-1) discussion on this element.
(0)
Receiver Correct theory indication of | The below was not This element was not
(2) Receiver (0.5), Correct adequately identified in the indicated on the model and
practical application of model: correct application to
receiver to scenario (1), a. Theory (-0.5) scenario was not made. You
Correct discussion of b. Application (-0.5) also failed to insert a
receiver in the model (0.5). c. Discussion (-1) discussion on this element.
(0)
Message Correct theory indication of | The below was not This element was not
(2.5) Message (0.5), Correct adequately identified in the indicated on the model and

practical application of
Message to scenario (1),
Correct discussion of
message in the model (0.5).

model:
a. Theory (-0.5)
b. Application (-1)
c. Discussion (-1)

correct application to
scenario was not made. You
also failed to insert a
discussion on this element.




ADDENDUM D:

Example of a rubric for guest lecture assignment

(0)

Feedback Correct theory indication of | The below was not This element was not
(2) Feedback (0.5), Correct adequately identified in the | indicated on the model and
practical application of model: correct application to
feedback to scenario (1), a. Theory (-0.5) scenario was not made. You
Correct discussion of b. Application (-0.5) also failed to insert a
feedback in the model (0.5). c. Discussion (-1) discussion on this element.
(0)
Coding Correct theory indication of | The below was not This element was not
(2) encoding (0.5), Correct adequately identified in the | indicated on the model and
theory indication of model: correct application to
decoding (0.5) Correct a. Theory (-0.5) scenario was not made. You
discussion included of b. Application (-0.5) also failed to insert a
encoding and decoding in c. Discussion (-1) discussion on this element.
scenario. (1) (0)
Barrier Correct theory indication of | The below was not This element was not
(2) Barrier (0.5), Correct adequately identified in the | indicated on the model and
practical application of model: correct application to
barrier to scenario (1), a. Theory (-0.5) scenario was not made. You
Correct discussion of barrier b. Application (-0.5) also failed to insert a
in the model (0.5). c. Discussion (-1) discussion on this element.
(0)
Medium Correct theory indication of | The below was not This element was not
(2) medium (0.5), Correct adequately identified in the | indicated on the model and
practical application of model: correct application to
medium to scenario (1), a. Theory (-0.5) scenario was not made. You
Correct discussion of b. Application (-0.5) also failed to insert a
medium in the model (0.5). c. Discussion (-1) discussion on this element.
(0)
Section D: Cover page Cover Page was included and | Cover Page was not Cover Page was not
(1) not information is missing. adequate (info missing). included.
TECHNICAL (0)
PRESENTATION Structure Good use of headings, sub- Not adequate use of No use of headings, sub-




ADDENDUM D:

Example of a rubric for guest lecture assignment

(1) headings and numbering headings, sub-headings and headings or numbering.
throughout your text. numbering throughout your
text.
Writing style Good academic writing style | Writing style was not Writing style used in

(1)

was used throughout
assignment.

adequately used in
assignment.

assignment was not
academic.

Own insight into
subject matter

(1)

Content discussions made it
clear student has insight into
the subject matter.

Students own insight into

the subject matter is unclear.

Student has no insight into
subject matter.

Theoretical /
academic sound

(1)

Discussions were
theoretically / academically
sound.

Discussions were not
adequate in terms of theory
/ academic.

Discussions were not
theoretically / academically
sound.

ASSIGNMENT TOTAL :

60

ASSIGNMENT
%

Markers Notes:




ADDENDUM F: Section B - F of guest lecture assignment

SECTIONB-F

e This is the second part of your assignment — hand in on the 30" of May 2013
e Remember to include your cover page (as indicated)

e This has to be handed in as a typed assignment.

e Remember to insert your name, surname and student number.

SECTION A: LISTENING
*You handed this page in after the guest lecture (5)
SECTION B: SPEAKING

B1. Unit 3 of your workbook discusses SPEAKING. During the planning/ preparation phase 2 there are 4
elements which one should pay attention to; WHO, WHY, WHAT, HOW, WHERE. Mr Spoelstra gave the
presentation — he had to prepare by keeping these elements in mind.

Scenario:

You are Mr Spoelstra — knowing you will be giving a presentation on the 9" of May at the TUT Campus,
Electrical Engineering students (Extended programme). Apply each element practically in your planning/
preparation phase. (10)

SECTION C: READING

C1. Refer to Addendum 1: Scorecard - Evaluation on Junior Technical Staff.

Approach the text by applying your SKIMMING and SCANNING reading techniques (Unit 4, workbook).
Compile a MIND MAP of the scorecard which is used by RHDHYV to evaluate key performance areas of junior
technical staff.

*Must be drawn on the computer (10)

SECTION D: NOTE TAKING

D1. Refer to Addendum 2: Wattnow Magazine- Rooftop solar PV nears grid parity in SA
Approach the text by applying your SKIMMING and SCANNING reading techniques (Unit 4, workbook).
Compile a SUMMARY of the article. The article has 595 words currently, you must communicate the essence
of the article in 200 words. You are allowed to make use of your own words to make sentences shorter, but
make sure the meaning is not lost. Indicate your word count below.

(15)

SECTION E: COMMUNICATION THEORY/ MODELS
E1. Refer to Addendum 3: High Mast Lighting Project (Part 3)
Mr Spoelstra discussed their High Mast Lighting Project. Draw a transactional model (unit 6) of the
communication process between this consulting engineering firm and the client. The message and feedback
should be related to design as well as technical aspects of the project as presented in the lecture. Once you have
drawn the model — discuss each element of the model. Make use of your Addendum 3 content.

(15)
SECTION F: TECHNICAL PRESENTATION

Marks will be allocated for your technical presentation of the assignment. (5)
TOTAL: 60



ADDENDUM P: Researcher’s memo during the sorting of codes into pre-determined categories following a

set criteria.

Predetermined
Category
based on
Activity

Theory
components

Memo

Community

There should be an approach within the learning process to acknowledge ideas, customs and
social behaviour expressed within a South African context.

Division of
labour

Facilitation

Role of a Facilitator

A facilitator could be used to facilitate an integrated authentic learning project but at the same
time understand and be aware of key components for this learning process to be successful.
Lecturers (from Engineering Department and Communication Department) will only be used in
the introduction of outcomes and subject structure.

Facilitation Context

The process of learning is facilitated and an authentic learning project can be used as an
assessment tool. This learning conversation could also be based on rhizomatic learning. An
assessment tool could be a ‘design project’ for example. This ‘integrated project’ consists
therefore of technical and non-technical components for integration purposes.

Academia

Role of Academia

The placement of Communication Skills within Engineering Education is the responsibility of
academia. Ensuring the subject is offered at the right time within the diploma, where it makes the
most sense.

Role of Industry

Representatives from Industry must inform classroom practice. Industry will also be able to
provide guidance in terms of what is viewed as essential components in the workplace.

Role of Curriculum Designers

Students engage with content. The manner in which content is designed is key to the way it is
shared with students by an educator.

Curriculum Designers & Content

Course content will require collaboration between lecturers of different faculties (Engineering &
Humanities) as well as with industry. Once this is determined role players will have to consult
with curriculum designers.

Student

Role: student

Students need to be accountable in the process of learning.

Students need to engage with subject content.

Students have to be responsible to take control of their own learning.

Peer education

Students engagement with their Peers are important in the integration process.

Peer education and Peer teaching forms an important aspect in the process of learning.

Collaboration Efforts

Co-assessment

These types of assessments could be designed to be multi-purpose in approach. Assessing
technical (engineering skills) and non-technical skills (communication skills).

Structure of subject offering

Parallel subject offering in Engineering Education could be structured. In this context different
lecturers (engineering and communication) will deal with different components.




Object Language Skills
Language acquisition includes the learning of vocabulary. This should be included in subject
specific content. Content and vocabulary goes hand in hand.
Communication Skills
Industry needs potential employees to understand their clients. Industry needs students to be well
versed, to be able to convey their offering to the client.
Student self-awareness & self-management
Self-awareness and self-management are skills which could be added in the content of
Communication Skills.
Domains of learning
Within the process of learning, learning domains play an important role.
Creative thinking
/ Out of the box thinking
Thinking stimulated during class by activities. This type of thinking may urge students to think
differently/ alternative thinking or with a new outlook.
Critical thinking
Thinking stimulated during class by activities. This type of thinking may urge students to think
about their actions or beliefs. Critical thinking also urges students to approach a self-governing
thinking process but also reflective in manner.

Rules Process of Learning

Incorporating an element of fun into the process of learning and also ensuring students are given
choices on how they would like to approach certain units of the curriculum.

Acknowledgment in learning

Culture

Acknowledgment of culture in the classroom.

Relationship

Establishment of a relationship between educators and students in the process of learning.
South African Context

Students should be able to relate to subject content and content should be based on a South
African context.

Learning environment

Student awareness & challenges

Stakeholders involved in integration of Communication Skills should have a holistic
understanding of especially first year students taking part in the course. Awareness is of
importance when taking language proficiency into account. A learning environment should be
created where participation, responsiveness and a sense of security are stimulated.

Choices given to students

By applying principles of adult learning students will understand the value (relevance) of the
subject. Application of these principles in classroom and assessments. Content importance should
be explained to students by stating the importance of the subject forming a basis and of how it
used and seen in the workplace. This approach will support students question on 'what’s in it for
me'.

Encourage Communication Skills

There is a lack in students’ ability to apply language skills in different contexts, for example in
the workplace. Differentiation occurs in terms of students’ education level which is linked in their
poor language ability.

Subject relevance

There should be collaboration between faculties on topics assigned adding to the relevance of
Communication Skills.

How the subject offering is structured affects the subject relevance viewed by students.

The placement of Communication Skills within Engineering Education is the responsibility of




academia. Academia (Curriculum Designers included) has the responsibility to ensure
Communication Skills offered to Engineering stays relevant, appropriate and applicable.

The application of adult learning principles will add to students understanding of the value
(relevance) of Communication Skills.

Subject relevance is supported by giving students choices in how to go about interacting with
subject content.

Language barrier

By offering an Integrated Subject Offering approach, language learning need to form part of
every subject offered.

Communication Skills should be enforced, because students lack in their ability to apply language
skills in different contexts.

Differentiation occurs in terms of student’s education level which is linked in their poor language
ability.

In Academia we want to teach the students communication skills but they do not have the
language skills to communicate, therefore suggesting embedding language support not just
communication support.

Differentiation

Differentiation: class activities

Facilitation context: Students working at their own pace, divided into smaller groups having a
facilitator taking differentiation into consideration within the classroom environment.
Differentiation: level of education

Differentiation occurs in terms of student’s education level which is linked in their poor language
ability where students are also lacking in their ability to apply language skills in different
contexts.

Tools

Assessments as a tool

The manner in which students are assessed is important. Different types of assessment will be
influenced by the structure of Communication Skills. For example if the subject would be offered
in a semester/ a year / over 3 years / embedded into other Engineering subjects over a period of
time.

Types of assessments:

- Initial assessment on prior knowledge of first year students need to be designed.

- Assessments designed to accommodate different educational level students (differentiated
assessments).

- Peer assessments are effective formative assessments to implement.

- Multi-purpose assessments could be designed by combining Communication Skills content with
another technical Engineering subject offered.

- An authentic learning project could be an assessment. would include content assessment and
communication skills assessment.

Factors to consider in compilation of assessments:

- Rubrics must form part of assessments.

-BICS and CALP: Basic Interpersonal Communication Skills versus Cognitive Academic
Language Proficiency.

-Assessments should be multi-sensory.

-Assessment needs to be individually based.

-Student progress needs to be monitored by implementing ‘check points’ through the year.

- Topics for assessment need to be technical when Communication Skills are assessed.

-Creative assessment techniques should be judged on the ability to efficiently asses a student in a
standardized and non-biased manner.

-Standardized and non-biased assessments is more simply achieved by testing straight forward
questions for which there is only one correct answer (permitting word variations).

-Types of assessment could adapt to course structure change;

Structure A: changing the current course structure (twelve months) to a block offering of four
weeks within a semester.

Structure B: Parallel subject offering in Engineering Education. Different lecturers will deal with
different components.




Content as a tool
Content
Communication Skills content need to be based on the field of Engineering. Topics for
assessments and practical applications of theory need to reflect ‘academic engineering
communication’. The choosing of topics in the curriculum should be driven by a collaboration
effort.
If Communication Skills is integrated into Engineering Education language learning must form
part of every lesson. Language learning at the beginning of each lesson whereby key concepts are
defined and content learning can follow. This gives way for students to work on their
grammatical structures.
BICS & CALP
- Educators need to be aware of BICS (Basic Interpersonal Communication) and CALP
(Cognitive Academic Language Proficiency).
Academic Engineering Communication
Academic Engineering and Communication offered in the course should have related content
and be more Engineering based.
Intrinsic motivation
Students themselves need to make a decision to engage with subject content. The content must
therefore be compiled in such a manner that students would want to engage. This refers to
intrinsic motivation, decision making lies with students.
Choices given to student
Principles of adult learning should be seen as relevant in subject content offered to provide
students with choices in how they would like to achieve certain outcomes in a curriculum.

e Technology as a tool
The use of technology for teaching purposes refers to internet sources, electronic online
resources, but it doesn’t have to be online it can just be electronic, but accessible via some or
other mobile device or a desktop computer.
Offline strategies & Electronic learning material:
Students would be able to access these sources without the use of the internet. An electronic
source can be used by the lecturer.
Online strategies & Distance learning:
These sources consist of the use of the web (online information) and could be encouraged in to
use inside and outside the classroom. The use of online programme could also assist in learning at
a distance, in other words outside the classroom. Social media is a tool to not only load content on
to view, but also to communicate and engage with students when outside the classroom.

Educator tools in learning

Tutoring

Language acquisition can be improved with the help of tutoring.

Group Work

Applying group work for authentic learning projects which is also viewed as valuable by the
students within the integration process.

Guest lecturers

Guest lecturers from Industry could be used in the integration process for lectures.

Peer education

Peer education and Peer teaching is seen as an important tool in the integration process.
Scaffolding: Facilitator

In the context of facilitation, a facilitator could be used to facilitate an integrated authentic
learning project by applying principles of scaffolding and rhizomatic learning in the integration
process.

Time-Table: Engineering students

The time-table of Engineering students is an important tool in the integration process. The
Engineering students have a loaded course with limited time available for “extra” initiatives in
learning, especially applied to Communication Skills. Efforts addressing how the time-table could
be used effectively for integration purposes.




Outcomes

In the design of an integrated Communication Skills for Engineers, outcomes should be structured
to provide students with choices on how to reach them. Students can provide more attention to the
practical importance of outcomes. With the design of outcomes the content should be the
objective of the course, but the process of acquiring the content must be as important.

Language acquisition : Support documents

Documents could be developed as support to language acquisition in Communication Skills.

Learning strategies as a tool

Adult learning

By incorporating principles of adult learning, our teaching approach shows students the lecturer
views them as adults. This way they would feel in charge of their learning and lecturers have a
chance to negotiate with them.

Another principle would be to give students choices on how they would like to approach certain
units of the curriculum.

Rhizomatic learning

Principles of Rhizomatic learning assists students engaging with subject content with the use of
triggers, to help knowledge emerge.

Immersion of knowledge

Students need to be assisted in engaging with subject content by using triggers to help knowledge
emerge. Principles of Rhizomatic learning is applicable in the surfacing of knowledge.

Student learning

The process of obtaining content knowledge in learning is just as important as content learning
itself, often being the only objective of a course.

Within the integration process, students need to not only be taught Communication Skills content,
not only learn how to communicate but also be taught “how to learn how to communicate”.
Domains of learning

Domains of learning which needs to be included with integrated learning activities are skills,
attitudes and “knowledges” domains. Knowledge of the role of attitudes is vital in domains of
learning.

Learning in class

For learning to take place in the context of a classroom environment authentic learning
experiences need to take place.

Learning strategy

A multi-sensory learning approach could be applied in the integrated course. The subject
objective is the subject content, but just as important as content is the process of acquiring it.
Language acquisition could also be included in subject specific content. Content and vocabulary
goes hand in hand. Lastly, second language learning often includes elements of BICS and CALP
(Basic Interpersonal Communication Skills versus Cognitive Academic Language Proficiency).
(Also see Rhizomatic learning & Authentic Learning Projects)

Educator as a tool

Negotiate with students

By incorporating principles of adult learning, lecturers have a chance to negotiate with them (see
Adult Learning principles).

Diminishing scaffolding

Diminishing rests on the basis of help (by a facilitator) is only given once it is asked for by
students in the process of learning. In the context of facilitation, a facilitator could be used to
facilitate an integrated authentic learning project by applying principles of scaffolding in the
integration process.

(See Facilitation and scaffolding)

Student: Brain profile

Right and left brain students should be kept in mind in all form of Communication Skills
activities designed.

(See creative and “out of the box™ thinking)




Course structure as a tool

Structure and purpose

How Communication Skills is offered (structure of the course) to the Engineering students is
vital.

Authentic learning project

An authentic learning project could be designed to be the main outcome of the course, handing in
a final project. This will assist in supporting subject relevance and students will have a goal to
work towards. Each section of theory will be applicable to the practical project thereby assisting
in the application of theory to practice, mirroring industry.

(See Facilitation context, Academia: Curriculum Designers and Content, Collaboration Efforts:
Structure of subject offering: Parallel, Types of assessments: Authentic learning project, Educator
tools in learning: Group Work and Learning strategies as a tool: Learning in class)

Integrated subject offering

(See Academia, Industry: Roles: Academia, Industry, Lecturers, Curriculum Designers, Learning
environment: Language Barrier)

Language embedded in all subjects

In Academia we want to teach the students communication skills but they do not have the
language skills to communicate, therefore suggesting embedding language support not just
communication support.

Parallel subject offering

Parallel subject offering in Engineering Education could be structured. In this context different
lecturers (engineering and communication) will deal with different components. (See
Collaboration Efforts: Structure of subject offering, Assessments as a tool: Factors to consider in
compilation of assessments).

Split content : subject offering

Splitting the current Communication Skills units offered for first, second and third year
Engineering students. The content will in other words be aligned with what needs students may
face at that time.
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INFORMATION LEAFLET AND RESEARCH
PARTICIPANTS CONSENT FORM

(Alumni)

PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF
COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS C.M. STOLS
STUDY LEADER: DR G. COLLINS
CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should
you be selected to take participate.

WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of
communications in their field of Engineering and a need from the engineering industry to
educate on communication skills.

The study could inform which factors are important when integrating communications with
engineering education and better assist students in understanding the importance of
communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance



of the English/Communication Skills they have to acquire. It is hoped that it could create trust
and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient
to participants.

If you are selected to take part in the study, you could be required to do the following:

e Tosign this consent form;
e To participate in the communication skills presentation focus group interview.

ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE
STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in
determining the principles needed to integrate communication with engineering education at
a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,
although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE
STUDY?

The benefits of participating in the study are:

e You will make a contribution to how a subject could be integrated into another
(communication skills into engineering education) by determining design principles needed at
a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR
PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.

WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE
STUDY?



There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and
to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated
examiners. Also your data and personal information will be kept and stored in a confidential
format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,
equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?

Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane
University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING
THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics
Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD

Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will
receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. | am aware that the results of the study will be anonymously processed
into a research report. | understand that my participation is voluntary and that 1 may at any
stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in
the study.

Research participant’s name: (please print)




Research participant’s signature:

Date:

Researcher’s name: (please print)

Researcher’s signature:

Date:

VERBAL CONSENT

(Applicable when participants cannot read or write)

I hereby declare that | have read and explained the contents of the information sheet to the research
participant. The nature and purpose of the study were explained, as well as the possible risks and
benefits of the study. The research participant has clearly indicated that he/she will be free to
withdraw from the study at any time for any reason and without jeopardizing his/her relationship with
the health care team.

I hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:



ADDENDUM T: Consent form for industry participants

FACULTY OF HUMANITIES

Tshwane University

of Technology
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INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM
(Engineering Industry Expert)

PROJECT TITLE:
DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF
COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS C.M. STOLS
STUDY LEADER: DR G. COLLINS
CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should

you be selected to take participate.

WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of
communications in their field of Engineering and a need from the engineering industry to

educate on communication skills.

The study could inform which factors are important when integrating communications with

engineering education and better assist students in understanding the importance of



ADDENDUM T: Consent form for industry participants

communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.

ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE
STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in
determining the principles needed to integrate communication with engineering education at
a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE
STUDY?

The benefits of participating in the study are:
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e You will make a contribution to how a subject could be integrated into another
(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR
PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.

WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,
study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE
STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated
examiners. Also your data and personal information will be kept and stored in a confidential
format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?



ADDENDUM T: Consent form for industry participants

Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING
THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics
Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD

Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will
receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. |1 am aware that the results of the study will be anonymously processed
into a research report. | understand that my participation is voluntary and that 1 may at any
stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.

Research participant’s name: (please print)

Research participant’s signature:
Date:

Researcher’s name: (please print)

Researcher’s signature:
Date:
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VERBAL CONSENT
(Applicable when participants cannot read or write)
| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the
possible risks and benefits of the study. The research participant has clearly indicated that
he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.

| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:




ADDENDUM U: Consent form for university staff participants

FACULTY OF HUMANITIES

Tshwane University DEPARTMENT OF APPLIED LANGUAGES
of Technology

We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM
(TUT staff members)
PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF COMMUNICATION SKILLS
INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS C.M. STOLS
STUDY LEADER: DR G. COLLINS
CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech. studies. The information

in this leaflet explains to you what will be expected of you, should you be selected to take participate.
WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into Engineering
education. At this point in time students fail to see the relevance of Communication Skills as a subject in the

field of Engineering.

The study could inform which factors are important when integrating communications with engineering
education and better assist students in understanding the importance of communication skills in their industry. It
would mostly benefit the students, since they would be prepared appropriately to function within industry, and
be enabled to grasp the importance of the English/Communication Skills they have to acquire. It is hoped that it

could create trust and improved relations among Services Applied Languages, and our client departments.
WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient to participants.
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If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.
ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE STUDY?
You will not be eligible to participate in this study, if you are not a stakeholder in determining the principles
needed to integrate communication with engineering education at a tertiary institution (University of
Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you, although the

questions are personal, they are not necessarily emotional.
WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE STUDY?
The benefits of participating in the study are:
e You will make a contribution to how a subject could be integrated into another (communication skills
into engineering education) by determining design principles needed at a tertiary institution (University

of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR
PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.

WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will only be used for
research purposes and will not be released for any academic assessment, study progress and/or disciplinary

purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE STUDY?
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There are limitations to anonymity and confidentiality regarding focus group discussions. An appeal is made to
all participants to respect the confidentiality of the discussion content and to maintain the anonymity of the

focus group participants’ identities.

All the data during the study will be handled confidentially. This means that access to your data will be strictly
limited to the researcher, the supervisors of the study and designated examiners. Also your data and personal

information will be kept and stored in a confidential format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore, equipped to do research

in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?

Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane University of

Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013) 656- 3153, or on her
cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be conducted during office hours at (012)
382-4607. Should you have any questions regarding the ethical aspects of the study, you can contact the
chairperson of the TUT Research Ethics Committee, Dr WA Hoffmann, during office hours at Tel (012) 382
6265/46.

A FINAL WORD
Your co-operation and participation in the study will be greatly appreciated. Please sign the underneath consent
form if you agree to participate in the study. In such a case, you will receive a copy of the signed consent form

from the researcher.

CONSENT

I hereby confirm that | have been adequately informed by the researcher about the nature, conduct, benefits and
risks of the study. | have also received, read and understood the above written information. | am aware that the
results of the study will be anonymously processed into a research report. | understand that my participation is
voluntary and that | may at any stage, without prejudice, withdraw my consent and participation in the study. |
had sufficient opportunity to ask questions and of my own free will declare myself prepared to participate in the

study.
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Research participant’s name: (please print)

Research participant’s signature:
Date:

Researcher’s name: (please print)

Researcher’s signature:
Date:

VERBAL CONSENT
(Applicable when participants cannot read or write)
| hereby declare that | have read and explained the contents of the information sheet to the research participant.
The nature and purpose of the study were explained, as well as the possible risks and benefits of the study. The
research participant has clearly indicated that he/she will be free to withdraw from the study at any time for any

reason and without jeopardizing his/her relationship with the health care team.

I hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:



ADDENDUM V: Consent form for university student participants

FACULTY OF HUMANITIES

Tshwane University
of Technology

DEPARTMENT OF APPLIED LANGUAGES
We empower people

INFORMATION LEAFLET AND RESEARCH PARTICIPANTS CONSENT FORM

(TUT student)

PROJECT TITLE:

DESIGN PRINCIPLES ASSOCIATED WITH THE INTEGRATION OF
COMMUNICATION SKILLS INTO ENGINEERING EDUCATION

PRIMARY INVESTIGATOR: MS C.M. STOLS
STUDY LEADER: DR G. COLLINS
CO-STUDY LEADER: DR E. RAUTENBACH

Dear Research Participant,

You are invited to participate in a research study that forms part of my formal MTech.
studies. The information in this leaflet explains to you what will be expected of you, should
you be selected to take participate.

WHAT IS THE STUDY ALL ABOUT?

This study could identify principles needed to integrate the subject of Communications into
Engineering education. At this point in time students fail to see the relevance of

Communication Skills as a subject in the field of Engineering.

The study could inform which factors are important when integrating communications with

engineering education and better assist students in understanding the importance of
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communication skills in their industry. It would mostly benefit the students, since they would
be prepared appropriately to function within industry, and be enabled to grasp the importance
of the English/Communication Skills they have to acquire. It is hoped that it could create trust

and improved relations among Services Applied Languages, and our client departments.

WHAT YOU WILL BE REQUIRED TO DO IN THE STUDY

Focus group interviews will be conducted at pre-arranged time-slots and at venues convenient

to participants.

If you are selected to take part in the study, you could be required to do the following:

e To sign this consent form;

e To participate in the communication skills presentation focus group interview.

ARE THERE ANY CONDITIONS THAT MAY EXCLUDE YOU FROM THE
STUDY?

You will not be eligible to participate in this study, if you are not a stakeholder in
determining the principles needed to integrate communication with engineering education at
a tertiary institution (University of Technology).

WHAT ARE THE RISKS INVOLVED IN THIS STUDY?

Focus group interviews: The procedure involves no foreseeable physical discomfort to you,

although the questions are personal, they are not necessarily emotional.

WHAT ARE THE POTENTIAL BENEFITS THAT MAY COME FROM THE
STUDY?

The benefits of participating in the study are:
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e You will make a contribution to how a subject could be integrated into another
(communication skills into engineering education) by determining design principles

needed at a tertiary institution (University of Technology).

WILL YOU RECEIVE ANY FINANCIAL COMPENSATION OR INCENTIVE FOR
PARTICIPATING IN THE STUDY?

Please note that you will not be paid to participate in the study.

WHAT ARE YOUR RIGHTS AS A PARTICIPANT IN THIS STUDY?

Your participation in the study is voluntary. The information received during the project will
only be used for research purposes and will not be released for any academic assessment,

study progress and/or disciplinary purposes.

HOW WILL CONFIDENTIALITY AND ANONYMITY BE ENSURED IN THE
STUDY?

There are limitations to anonymity and confidentiality regarding focus group discussions. An
appeal is made to all participants to respect the confidentiality of the discussion content and

to maintain the anonymity of the focus group participants’ identities.
All the data during the study will be handled confidentially. This means that access to your
data will be strictly limited to the researcher, the supervisors of the study and designated

examiners. Also your data and personal information will be kept and stored in a confidential
format which will only be accessible to the researcher.

IS THE RESEARCHER QUALIFIED TO CARRY OUT THE STUDY?

The researcher is a qualified trainer in the field of language teaching, and is, therefore,

equipped to do research in determining design principles for language teaching.

HAS THE STUDY RECEIVED ETHICAL APPROVAL?
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Yes. The Faculty Higher Degrees Committee and the Research Ethics Committee of Tshwane

University of Technology have approved the formal study proposal.

WHO CAN YOU CONTACT FOR ADDITIONAL INFORMATION REGARDING
THE STUDY?

The primary investigator, Ms C.M. Stols, can be contacted during office hours at Tel (013)
656- 3153, or on her cellular phone at 082 662 2209. The study leader, Dr. G. Collins, can be
conducted during office hours at (012) 382-4607. Should you have any questions regarding
the ethical aspects of the study, you can contact the chairperson of the TUT Research Ethics
Committee, Dr WA Hoffmann, during office hours at Tel (012) 382 6265/46.

A FINAL WORD

Your co-operation and participation in the study will be greatly appreciated. Please sign the
underneath consent form if you agree to participate in the study. In such a case, you will
receive a copy of the signed consent form from the researcher.

CONSENT

| hereby confirm that | have been adequately informed by the researcher about the nature,
conduct, benefits and risks of the study. | have also received, read and understood the above
written information. |1 am aware that the results of the study will be anonymously processed
into a research report. | understand that my participation is voluntary and that I may at any
stage, without prejudice, withdraw my consent and participation in the study. | had sufficient
opportunity to ask questions and of my own free will declare myself prepared to participate in

the study.

Research participant’s name: (please print)

Research participant’s signature:
Date:

Researcher’s name: (please print)

Researcher’s signature:
Date:
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VERBAL CONSENT
(Applicable when participants cannot read or write)
| hereby declare that | have read and explained the contents of the information sheet to the
research participant. The nature and purpose of the study were explained, as well as the
possible risks and benefits of the study. The research participant has clearly indicated that
he/she will be free to withdraw from the study at any time for any reason and without

jeopardizing his/her relationship with the health care team.

| hereby certify that the research participant has verbally agreed to participate in this study.

Research participant’s name: (Please print)

Researcher’s name: (Please print)

Researcher’s signature:

Date:
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