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Abstract

This paper aims to explore the value of graphical competency within contemporary technology
education and society. In an attempt to establish the key perspectives on the contemporary merit
of achieving competencies associated with graphical education, a review of the literature from both
national and international sources was undertaken.

Graphical education in Ireland, in the context of technology education, has its roots in voca-
tional education. The traditional subject focused on developing knowledge and competencies pri-
marily associated with craft based outcomes (Seery, Lynch, & Dunbar, 2010). This philosophy has
shifted focus in recent times in reaction to the ever-changing needs of our global society. However,
as McLaren (2008) discusses the recent changes in curriculum across many countries, as having
left many educators questioning the role of communication graphics in today’s educational milieu.
With the availability of resources such as digital media and CAD systems in industry, many have
questioned whether graphical education is a redundant subject area (McLaren, 2008).

Therefore, an analysis of the role of graphical competency in a broader technological context
is required. Plane geometry, knowledge of projection systems, standards and conventions are
core skills that were associated with an early conception of graphical education. Today however, a
broader skills set is envisaged to comprise contemporary graphical capability within technological
education. Elements of graphical education, such as spatial ability, are core cognitive aptitudes
that have been identified as vital to many vocational fields (Steinhauer, 2011) most notably, but not
exclusively, the technology and engineering subjects. However, they are also vital in everyday tasks
such as communicating ideas and finding one’s way in an environment (Hegarty, Richardson,
Montello, Lovelace, & Subbiah, 2002). Graphical education also lends itself to the development
of further cognitive complexities such as modelling and ideation. As Baynes (2010) discusses,
graphical competencies are directly related to practice and understanding in design.

Considering the visual nature of society, the requirement for graphical competencies becomes
more urgent. Technology education offers a suitable arena for the development of these compe-
tencies and more specifically graphical education where the associated skills are taught explicitly.
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Introduction

The principle goal of this paper is to examine the role of graphical education within a contemporary
view of technology education. This research is concerned with investigating the purpose and value
of graphical education and it is envisaged that the research presented in this paper will contribute
to this investigation. Graphical education equips students with a number of core competencies,
some of which will be discussed in this paper. Key perspectives on the importance of visual skills,
as part of a broad skill set, are presented in the first section. The paper discusses the importance
of visual literacy in contemporary society and within education. The paper addresses some of the
contemporary views of graphical education within modern technological curricula.

The Visual Culture

Much of the available literature on modern visual literacy refers to the current culture of society as
the visual culture (Duncum, 2001) or the digital media culture (Jonson, 2002). Regardless of the
specific name there is no doubt that society, in general, has become more dependent on visuals to
negotiate meaning in contemporary environments (Elkins, 2008). Mirzoeff (1999) distinguishes
between two phases of human culture, modern which refers to the past and post-modern which
refers to the present but reiterates that a concrete dividing line cannot be drawn between the two.
He also highlights that it is in the postmodern era where the visual culture has become dominant
over modern cultures (Ibid).

This shift that society has taken is evidence of a greatly altered environment where words
and text alone are no longer the dominant mode of communication (Felten, 2008). As Duncum
(1999) discusses, within contemporary society there is now a new amalgamation of technologies,
economic relations and social formations where the pictorial plays the central role. Debord (1977)
describes society as that of the ‘spectacle’ and discusses in depth the dominance of consumerism
which is influenced predominantly by the visual. Authors such as, Lash and Urry (1994), claim
that to look at the latest products that are available is to witness the seductiveness and power of
the visual. Heywood and Sandywell (2012) claim that Debord’s original allegory of the ‘Society of
the Spectacle’ is no longer adequate and we should now consider the ‘Universe of the Spectacle’
as every branch of knowledge and contemporary social systems now rely on the creation of visual
meaning.

Visual media is becoming the norm for communication in all facets of contemporary techno-
logical society (Bertoline, 1998). As outlined by Mirzoeft (1999), in everyday living, the internet
and the television are the dominant modes of communication and there is always a visual message
being described. With the ease of manipulation of visual media today, a renewed focus on visual
skills is required and questions the role of education in equipping individuals to participate effec-
tively in the visual culture.

Visual Literacy
The role of the visual within postmodern culture and the need for a renewed focus on visual
skills are becoming more apparent. This section of the paper attempts to address some of the
skills required to participate effectively in this contemporary visual culture. Brumberger (2011)
provides an overview of a number of attempts to define visual literacy which are not all completely
in agreement. Although there is disagreement as to an encompassing definition of visual literacy,
most theories share common concepts (Avgerinou, 2011). A general definition as Bleed (2005 p.5)
describes it as the ability to ‘understand and produce visual images’. Mirzoeft (1999) highlights
that as the visual culture moves forward the skills required to participate in it change, this may be
a factor that has prevented the establishment of a universal definition. Given the visual nature of
modern society, visual literacy becomes even more necessary as part of a post-modern curriculum
both in professional and everyday contexts.

The enGuage report (cited by Bleed 2005, p.7) lists visual literacy as one of the key skills for the
future, which will ‘advance thinking, decision making, communications and learning’. With the
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power of modern advertising, which relies heavily on the image, there is a need for citizens to be-
come ‘critical viewers’ through the study of the visual (Mirzoeff, 1999). Stafford (2008) presents an
urgent need to focus on visual studies within modern school curricula. One of the main reasons,
as she discusses, to have an enhanced awareness of one’s own visual strengths is due to the power
of modern technology in completing some of the more basic neural connections of the mind:

While growing neurons continuously establish transient connections with one another in
a random fashion, these connections rapidly unravel unless some outside influx causes
them to be utilized, amplified and thus stabilized

(Stafford 2008, p.45)

These neural connections are essential during the learning process and with the access to visual
technology that is available today such as computer aided design (CAD), animations and simula-
tions, some may not be occurring to an extent that existed prior to the technological era. Onians,
Anderson, and Berg (2012) describe in detail how an informed approach to studying the visual
can be adapted from the field of neuroscience. Again, they discuss the critical links made by neu-
rons during tasks and highlight that modern imaging can now graphically display dendrites being
formed on the neurons during a task. These dendrites are generally formed as a part of experi-
ence, which today is predominantly visual (Bertoline, 1998). Eisner (2002) uses the example of a
map as a visual tool which helps an individual to navigate an environment and reiterates that this
is a powerful graphical tool that displays relationships in space. Therefore, if we have the ability
to interpret and utilise such a tool, through the development of spatial abilities and visualisation
skills, it allows us to ‘understand a particular environment and our place in it’ (ibid p. 11). Having
a stronger awareness of one’s own visual abilities can enhance performance in a number of con-
temporary settings.

Avgerinou and Ericson (1997) conducted an extensive review of literature in search for a defini-
tion of visual literacy and the associated educational benefits. Some of the benefits they cited were
increased in all kinds of verbal skills, improved self-expression, increase in student motivation,
catering for a wide variety of learning styles, improved image of self, confidence and independence
(Ibid p.289). This work was further consolidated by the production of a framework, containing the
core elements of visual literacy, which stemmed from the literature review (Avgerinou, 2o11). This
framework is illustrated in figure 1.

Visual
Language

Communi-
cation

Learning

Figure 1: Components of Visual Literacy (Avgerinou 20m)
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The Role of Graphical Education within Technological Curricula

Focusing on Irish education, graphical education began with its roots in two different areas; Art
and Technical education. The focus of this paper is concerned with technical aspects of education
and will therefore focus on graphical education where the skills taught were associated primarily
with manufacturing based outcomes (Seery et al., 2010). Plane geometry, knowledge of projection
systems, standards and conventions are core skills that were associated with an early conception
of graphical education, and were primarily concerned with the effective communication of craft
based outcomes (Seery et al., 2010) . While these skills may be still critical components of graphi-
cal competency, a broader conception is envisaged to comprise contemporary graphical capability
within technological education.

Graphical education aims to address the development of a unique set of skills in students and
encourage them to become ‘problem definers and creative problem solvers’ (NCCA, 2007). The
philosophy of graphical education programmes varies slightly depending on the cultural context
but a number of core areas associated with graphical education are commonly identified in the ma-
jority of the literature. These include problem solving abilities (NCCA, 2007) , creativity (Eisner,
2002), spatial cognition (Sorby & Gorska, 1998), geometrical knowledge (Olkun, 2003), drafting
skills (McLaren, 2008), sketching abilities (Lane, Seery, & Gordon, 2009), visualisation , and idea-
tion and modelling skills (Baynes, 2010)
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Figure 2: Some core aptitudes associated with graphical education

Figure 2 highlights some of the core competencies associated with a contemporary view of graphi-
cal education. Elements such as graphicacy which has been defined as means of visual communi-
cation (Danos & Norman, 2010) are critical within an contemporary technology curriculum. Com-
munication by visual means has already been described as a critical element of modern culture
earlier in the paper and is vital within technology education where students are often tasked with
elaborating on and communicating design ideas. As Danos and Norman (2010) discuss, it is an
area with great potential and can break through the conventional language barriers.

Elements of graphical education, such as spatial ability and visualisation, are core cognitive
aptitudes that have been identified as vital to many career fields (Steinhauer, 2011) most notably,
but not exclusively, the technology and engineering subjects. These skills, which are core elements
of graphical education, are also essential for broader tasks such as finding one’s way or place in an
environment (Hegarty et al. 2002, Eisner 2002). The ability to visualise possible solutions to prob-
lems or issues is an essential skill within problem solving which is one of the core aptitudes tech-
nology education aims to address (NCCA 2007). Previous research by Sorby and Gorska (1998)
and Sorby (2009) have shown that developing skills in sketching and drafting have significant
positive effects on students spatial abilities and hence learning to use CAD.

147



Focusing on geometrical competencies within graphical education also facilitates the development
of spatial abilities (Olkun, 2003). The development of geometrical knowledge and the ability to
apply it to solving problems offers a significant basis for the development of advanced reasoning
skills (Velichova, 2002). In the context of graphical education, geometry is a valuable analytical
tool for solving problems of an abstract nature.

Modern graphical education promotes modelling and ideation which are core ‘sense-making’
activities (Kimbell, 2004). Modelling allows an individual to refine their cognitive process through
various mediums and communicate aspects of the imagination which are not easily communicat-
ed through language or text (Baynes, 2010). Baynes (2009) illustrates the interchange between the
mind and physical representation through modelling (see figure 3) which is critical for represent-
ing cognition in physical form. This interchange between internal and external modes of personal
discourse is a very important skill refining a design or solution to an abstract problem. Lane and
Seery (201) has brought this concept even further in relation to supporting cognitive processing.
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Figure 3: Diagram of interchange between imaging and modelling (Baynes 2009Db)

Mechanical drafting of solutions still holds a place in the curriculum and as Field (2004) discusses,
knowledge of technical drafting develops thinking in three dimensions and communication in
two dimensional media. McLaren (2008) explores the value of teaching mechanical drawing in
contemporary curricula and through an extensive analysis of literature establishes it as a universal
graphical language which aids cognition and makes innovative problem solving explicit. There-
fore, despite the dominance of CAD and digital media in most design contexts, tool independent
graphical education still holds an essential role in developing robust competency.

Blurring the Subject Boundaries

Graphical education has been shown to develop a number of core competencies normally associ-
ated with design and engineering professions. This section attempts to explore the use of graphi-
cal competencies in broader educational contexts. Bedward, Wiebe, Madden, Minogue, and Carter
(2009) explore the development of graphical literacy as a means of enhancing inquiry and problem
solving skills in science education. The focus of their work linked elements of science, engineering
and technology with a universal graphics tool during the problem solving process. The research
provided robust evidence of the power of graphical representation in constructing meaning (Bed-
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ward et al., 2009) and has strong links to Baynes (2009a, 2009b, 2010) and Lane & Seery (201)
concept of refining cognitive processes through modelling although applied to a different context.

Sherwin (2008) provides a strong case for teaching visual literacy skills to law students dis-
cussing that the image when used in legal proceedings can often portray significant meaning not
readily interpreted from linguistic mediums. Previous research by Danos and Norman (2010) has
shown that visual skills are not just applicable to those subjects that explicitly teach it but to a wide
range of different fields. The role of the visual has emerged as an urgent research topic according
to Mitchell (2008) who explains that it is essential in all fields from human psychology and social
behaviour to the structure of knowledge itself.

Petty (2009) provides an extensive review of the use of graphical tools in general teaching strat-
egies which have been shown to produce an effect size (impact on student learning) of between
1.2 and 1.3. One of the primary reasons one should employ graphical representations of concepts
is that it promotes whole brain learning and caters for a wide variety of learning styles (Petty
2009). Avgerinou and Ericson (1997) provide a brief overview of the pervasiveness of the visual
across much of education generally which highlights the need for enhanced graphical competen-
cies across all fields.

In the middle years, we employ schemata and diagrams to simplify processes and procedures, e.g.
The rain cycle. In secondary education, pupils are required to engage with an increasing range of
visually presented information, e.g. conventional signs and maps. In chemistry, great reliance is
placed upon the pupils’ ability to understand three-dimensional molecular structures.

(Avgerinou and Ericson 1997, p.289)

Conclusion
This paper considers some of the relevant viewpoints on the visual nature of modern culture.
Graphical education has been discussed in relation to the role it has to play in developing a broad
contemporary skill set. Expressing and constructing meaning through graphical means are meth-
ods that all young children engage with prior to formal schooling (Eisner 2002, Anning 1997).
However as Eisner (2002) discusses, these skills are often overlooked in favour of more traditional
elements of literacy during formal schooling. Felten (2008) states that the dominance of tradi-
tional literacy has ended and we have entered a new era of the visual. This is not to say that this
paper advocates the discontinuance of traditional literacy but to place emphasis on a new concept
of literacy that treats the visual as a core element including visualisation and visual thinking skills.

Visual thinking and expression are core elements of constructing meaning in a wide variety of
learning contexts. Modelling and ideation, which are forms of visual expression, have been shown
to be powerful problem solving and sense making tools (Baynes 2009a, 2009b, 2010, Anning
1997, Eisner 2002, Kimbell 2004). Graphical education promotes the development of these skills
and more including, but not limited to, spatial cognition, analytical geometrical knowledge, which
aims to develop deductive reasoning, and communication skills. Innovative thinkers and creative
problem solvers are the types of graduates required in our multi-faceted, ever changing society
(Robinson, 2001). With the role that visual communication plays in this modern society, providing
students with the necessary graphical tools and the ability to put them in to action through graphi-
cal education can only enhance these desired qualities.

Graphical education is no longer rooted in a set of traditional values with a vocational focus.
It has developed from a subject, which focused on the production of accurate mechanical draw-
ings, to one which embraces a conceptual outlook. In order to develop these traits effectively, an
enhanced vision of graphical capability must be established for future education. Lowther, Bas-
soppo-Moyo, and Morrison (1997) addressed a similar agenda when discussing the introduction of
computers to education and stressed the need for educators to progress from literate to competent.
In terms of graphical education, it is envisaged that this would mean moving from simply being
able to use these graphical tools to constructing appropriate pedagogical resources and strategies
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to enhance the learning of them in the classroom. In other words, it means moving from being
graphically literate to graphically capable.

Previous research by Brumberger (2011) has shown that simply being emerged in the visual
culture of society does not guarantee the necessary cognitive skills required to become critical
visual thinkers. The principle goal must be to establish a set of transferable cognitive skills that
range across many subject boundaries and better equip the student with the necessary visual skills
to participate effectively in post-modern technological culture. This brings into question the pur-
pose of graphical education. Is it a subject that is purely concerned with representation or is it the
arena to develop these enhanced cognitive aptitudes for transferable purposes? Education is the
environment where these skills can be developed as a set of multi-modal literacies and capabilities.
More specifically graphical education provides an opportunity to focus effectively and explicitly on
transferable, life —long skill, especially within technology education.

If these graphical skills are to be facilitated through an educational milieu, further research
must be undertaken to establish a framework of graphical capability. Does becoming a graphi-
cally capable entail simply mastering the core graphical competencies such as spatial cognition,
ideation skills etc.? Alternatively, does it entail further development such as enhanced awareness
of one’s own metacognitive abilities in a graphical context? The research discussed in this paper
supports the use of graphics as broader sense making tools and allows an individual to externalise
their cognitive processes. This paper provides an initial rationale for developing graphical skills
in contemporary education and establishes the basis for future research in the area of graphical
capability.

150



References

Avgerinou, M. (2011). Towards a Cohesive Theory of Visual Literacy. Journal of Visual
Literacy, 30(2), 1-19.

Avgerinou, M., & Ericson, J. (1997). A review of the concept of Visual Literacy. British
Journal of Educational Technology, 28(4), 280-291.

Baynes, K. (2009). Models of Change: The impact of designerly thinking on peoples
lives and the environment. Seminar 2: Modelling and Design. Department of Design and
Technology, Loughborough University: UK.

Baynes, K. (2010). Vison, Modelling and Design. In E. Norman & N. Seery (Eds.),
Graphicacy and Modelling. Loughborough, U.K.

Bedward, J., Wiebe, E., Madden, L., Minogue, |., & Carter, M. (2009). Graphic Literacy in
Elementary Science Education: Enhancing Inquiry, Engineering Problem Solving, and Reasoning
Skills. Paper presented at the ASEE.

Bertoline, G. R. (1998). Visual Science: An Emerging Discipline. Journal for Geometry and
Graphics, 2(2), 181-187.

Bleed, R. (2005). Visual literacy in higher education. Educause Learning Initiative
Explorations, 1, 1-11. Retrieved from http://net.educause.edu/ir/library/pdf/elisoo1.pdf website:
http://net.educause.edu/ir/library/pdf/eligoor.pdf

Brumberger, E. (2011). Visual Literacy and the Digital Native: An Examination of the
Millennial Learner. Journal of Visual Literacy, 30(1), 19-406.

Danos, X., & Norman, E. (2010). Continuity and progression in graphicacy. In E. Norman &
N. Seery (Eds.), Graphicacy and Modelling. Loughborough: UK.

Debord, G. (1977). Society of the Spectacle. Michigan: Black & White.

Duncum, P. (1999). A case for an art education of everyday aesthetic appearances. Studies
in Art Education, 40(4), 295-311.

Duncum, P. (2001). Visual Culture: Developments, Definitions, and Directions for Art
Education. Studies in Art Education, 42(2), 101-112.

Eisner, E. W. (2002). The Arts and the Creation of Mind. United States: Yale University
Press.

Elkins, J. (2008). Visual Literacy. London: Routledge.

Felten, P. (2008). Visual Literacy. Change: The Magazine of Higher Learning, 60-64.

Field, D. A. (2004). Education and training for CAD in the auto industry. Computer-Aided
Design, 36(14), 1431-1437.

Hegarty, M., Richardson, A. E., Montello, D. R., Lovelace, K., & Subbiah, I. (2002).
Development of a self-report measure of environmental spatial ability. Intelligence, 30, 425-

447

Heywood, 1., & Sandywell, B. (2012). The Handbook of Visual Culture. London: Berg.
Jonson, B. (2002). Sketching Now. International Journal of Art and Design Education, 21(3),
246-253.

Kimbell, R. (2004). Ideas and Ideation. The Journal of Design and Technology Education, 9(3),
136-137.

151



Lane, D., & Seery, N. (2011). Freehand sketching as a catalyst for developing concept driven
competencies. Engineering Design Graphics Journal, 75(1), 3-25.

Lane, D., Seery, N., & Gordon, S. (2009). The Understated Value of Freehand Sketching in
Technology Education. Engineering Design Graphics Journal, 73(3), 13-22.

Lash, S., & Urry, J. (1994). Economies of sigs and space. London: Sage.

Lowther, D. L., Bassoppo-Moyo, T., & Morrison, G. R. (1997). Moving from Computer
Literate to Technologically Competent: The Next Educational Reform. Computers in Human
Behaviour, 14(1), 93-109.

Mclaren, S. V. (2008). Exploring perceptions and attitudes towards teaching and learning
manual technical drawing in a digital age. International Journal of Design and Technology
Education, 18, 167-188.

Mirzoeft, N. (1999). An Introduction to Visual Culture. London: Routledge.

Mitchell, W. J. T. (2008). Visual Literacy or Literary Visualcy? In J. Elkins (Ed.), Visual
Literacy. London: Routledge.

NCCA. (2007). Leaving Certificate Design and Communication Graphics Syllabus. Dublin.

Olkun, S. (2003). Making Connections: Improving Spatial Abilities with Engineering
Drawing Activities. International Journal of Mathematics Teaching and Learning, 1-10.

Onians, J., Anderson, H., & Berg, K. (2012). Neuroscience and the Nature of Visual
Culture. In I. Heywood & B. Sandywell (Eds.), The Handbook of Visual Culture. London:
Berg.

Petty, G. (2009). Evidence-Based Teaching: A Practical Approach. U.K: Nelson Thornes.

Robinson, K. (2001). Out of Our Minds: Learning to be Creative. West Sussex: Capstone
Publishing Limited.

Seery, N., Lynch, R., & Dunbar, R. (2010). A review of the nature, provision and progression
of graphical education in Ireland. In E. Norman & N. Seery (Eds.), Graphicacy and
Modelling. Loughborough: UK Available: http://hdl.handle.net/2134/9015.

Sherwin, R. K. (2008). Visual Literacy in Action: Law in the Age of Images. In J. Elkins
(Ed.), Visual Literacy. London: Routledge.

Sorby, S. (2009). Educational Research in Developing 3-D Spatial Skills for Engineering
Students. International Journal of Science Education, 31(3), 459-480.

Sorby, S., & Gorska, R. A. (1998). The effect of various courses and teaching methods on the
improvement of spatial ability. Paper presented at the 8th ICEDGDE, Austin, Texas.

Stafford, B. M. (2008). The Remaining 10 Percent: The Role of Sensory Knowledge in the
Age of the Self-Organizing Brain. In J. Elkins (Ed.), Visual Literacy. London: Routledge.

Steinhauer, H. M. (2011). Graphical Communications: A Concept Inventory. Paper presented
at the n8th ASEE Annual Conference and Exposition, Vancouver, B.C Canada.

Velichova, D. (2002). Geometry in Engineering Education. European Journal of Engineering
Education, 27(3), 289-2906.

152



	Cetis_omslag_sid1-2
	innehåll_patt26_sid1-7
	Binder5
	Andreucci_Chatoney_klar
	Ardies_et_al_klar
	Armand_2_NY
	Atkinson_Sandwith_klar
	Bailey_Penny_klar
	Barlex_klar
	Barlex_Stevens_klar
	Bell_klar
	Benson_Clare_klar
	Bjurulf_Kilbrink_klar
	Björkholm_klar
	Bungum_et_al_klar
	Cantu_Roberts_klar
	Canty_Seery_Phelan_klar
	Compton_Compton_Patterson_klar
	Dagan_Kuperman_Mioduser_klar
	Delahunty_et_al_klar
	Edwards_Leis_klar
	Elvstrand_et_al_klar
	Esjeholm_klar
	Fox-Turnbull_klar
	Gaotlhobogwe_klar
	Ginestié_klar
	Hardy_et_al_klar
	Hartell_Svärd_2_klar
	Hope_Gill_klar
	Ingerman_et_al_klar
	Keirl_Steve_klar
	Kilbrink_klar
	Koski_de Vries_klar
	Lawler_et_al_klar
	Lawson_klar
	Leahy_klar
	Lebeaume_Perez_klar
	Mapotse_Gumbo_klar
	Martin_Mike_klar
	Mateus-Berr_Grossman_klar
	Matsuda_et_al_klar
	McLain_Matt_klar
	Middleton_Howard_klar
	Milne_Forrett_klar
	Mio_Matsuda_2_klar
	Moineau_Martin_klar
	Owen-Jackson_Fasciato_klar
	Patterson_et_al_klar
	Pavlova_klar
	Ritz_John.M_klar
	Rutland_Owen-Jackson_klar
	Snape_klar
	Stables, Kay_klar
	Strimel.G_klar
	Tortochot_Martin_klar
	van Dijk_Hajer
	Virtanen_Leponiemi_klar
	Williams_Lockley_klar
	Williams_P.John_Gambo_M_klar
	Winn_Banks_klar

	patt26_index
	Cetis_omslag_sid3-4



