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Abstract. This Paper explores how tracing—traditionally a method for
learning to draw—can be reconceptualized as a pedagogical strategy for
engaging early design students with digital media and architectural
representation. With assignments designed for two-dimensional digital
media through software such as Adobe Photoshop and Illustrator,
undergraduate architecture students are invited to reinterpret architectural
images and photographs by “tracing” and replicating them. The idea is not
to reproduce, but to re-see and re-understand design ideas of order,
composition and perhaps even conceptualization through the lens of digital
drawing. These exercises emphasize observation, experimentation, and
awareness of the projected image, and they encourage transformation
through a new, digitally mediated visual language. The process reveals how
tracing functions—or the act of intentionally overlaying meaning-- can be a
form of inquiry and a way to think through images—and subsequently form
and space--and to encounter the limits and affordances of digital tools.

1 Introduction

Tracing has long been recognized as a foundational learning tool in drawing, serving as a
bridge between observation and visual proficiency. Historically, tracing allowed novice
artists to familiarize themselves with complex forms, proportions, and spatial relationships
without the immediate pressure of freehand accuracy. By following the contours and lines of
an existing image, learners could internalize essential visual elements, gradually developing
an almost unconscious understanding of visual communication concepts like foreshadowing
and perspective. This method has been embedded in early traditional art education, where
copying masterworks through tracing was a common practice to cultivate technical
proficiency and artistic confidence. [1,2]

Over time, tracing evolved beyond mere replication to become a strategic pedagogical
device that supports cognitive and motor skill development [2]. It encourages learners to
engage actively with the visual information, reinforcing hand-eye coordination and
observational accuracy. Moreover, tracing can serve as a stepping stone for progressing to
more independent drawing practices, as it helps demystify complex subjects and reduces
initial frustration.[3] Despite debates about its limitations, tracing remains a respected

* Corresponding author: maggie.mcmanus@colostate.edu

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).



SHS Web of Conferences 233, 02011 (2026) https://doi.org/10.1051/shsconf/202623302011
EAEA17 2026

technique in art instruction for its role in scaffolding learning and enabling gradual
comprehension of drawing fundamentals.

2 A shift from hand to digital in design communication

2.1 The Shift in Industry (a very brief overview)

The transition from hand drawing to digital technologies in architectural representation marks
a significant evolution in design practice and education, fundamentally altering how
architects communicate concepts and have influence on how they conceptualize and visualize
ideas. Digital tools offer enhanced precision, efficiency, and flexibility compared to
traditional hand drawing, enabling architects to create complex geometries, easily modify
designs, and integrate various layers of information such as diagrammatic analysis and
environmental simulations. This shift has expanded the creative possibilities and technical
capabilities of architectural work, fostering more iterative and collaborative workflows,
arguably.

Moreover, in the architectural industry, digital representation facilitates better
documentation and sharing of projects across diverse stakeholders, including clients,
engineers, and contractors. The use of computer-aided design (CAD), building information
modelling (BIM), and other digital platforms is paramount to the industry as it supports not
only visualization but economic strategies such as project management and lifecycle analysis.
Yet, regarding representation, while hand drawing remains valued for its expressive and
conceptual qualities, digital technologies have become indispensable for modern
architectural practice, blending creativity with advanced computational methods to meet the
increasing complexity and demands of the architecture and design industry.

2.2 The Shift in Academia (a very brief overview)

The industry undoubtedly has an influence on the criteria engaged in academia, however,
with regard to advances in visual communication and representation techniques, some
fundamental rules remain unchanged whether hand or digital. Additionally, as part of
academic rigor, historical techniques and basic fundamentals arevalued in the learning
process; so, crossing the shift is often present in most design programs: seeing both hand
(early learning) and digital (culmination learning) in the breadth of a design curriculum
sequence.

In art and/or design programs, a typical observational drawing class, still-life or in-situ
drawing is encouraged which mandates the mind to collapse a wide depth of space into a flat
2D plane. Additionally, traditional drawing classes have often encouraged the idea of tracing
as an effective means of training the eye and building confident observational drawing skills.
In contemporary architectural education, the act of drawing is increasingly mediated through
digital technologies. While hand drawing once dominated representational practices, today’s
students must also negotiate the complex affordances of digital software, learning to "see"
and "draw" differently: through commands and techniques that mimic layers of tracing paper,
and promote collage techniques, combining patterns, colors, gradients, transparencies, and
perfected line weights, line types, and so forth. This paper examines a set of foundational
exercises designed to bridge that gap, using an adapted method of tracing—a historically
analogue technique—as a critical and creative entry point into learning effective visual
communication techniques with digital media.



SHS Web of Conferences 233, 02011 (2026) https://doi.org/10.1051/shsconf/202623302011
EAEA17 2026

3 Discovering through software

A major focus will delve into the act of “tracing” over architectural photographs in Adobe
Photoshop and Illustrator, where students not only get exposure to contemporary designers,
but they can re-engage with images that are often passively consumed. Instead of accepting
the image as a final representation, they are asked to dissect, re-interpret, and reconstruct it
using digital tools. The tracing often encourages an emphasis on form, perspective, shadow,
and light, and begs the student to observe these acutely in individual “trace” layers that can
reveal conceptual architectural ideas behind the designers’ or photographers’ intent. The
student is tasked with studying and breaking down the image, while noticing spatial depth,
material textures, reflections, and design details that might otherwise have gone unnoticed.

The assignments are structured around two industry-standard platforms: Adobe
[lustrator and Adobe Photoshop. Each software presents distinct affordances that shape how
students digitally “trace” and influence what they notice and observe in an image.

The Adobe Illustrator exercise emphasizes capturing a flat-style rendering; one that
simplifies color and looks at emphasizing or deemphasizing the line or ‘stroke’ that
accompanies all shapes as the primary means of tracing. Students are encouraged to focus on
subtle variations in highlights, shadows, and reflections—subtleties that are often only
detected after scrutiny. Here, tracing becomes an act of close looking, akin to drawing and
replicating a photograph. The goal is not merely to duplicate, but to understand how light
articulates form and how material textures and tones produce spatial effects.

This space includes

a brief description on
why the student chose
designer, Rick Joy,

as a response to the
assignment prompt.

The student provided
text (not legible at
this scale) on why
she chose mosaics
as a response to the
prompt.

Fig. 1. The image above depicts a student Process Book page example by Sofie Clarke of the Adobe

Photoshop Assignment, including a base image (left), a screen capture of process (center), and a final
solution (right). Process Book pages encourage students to keep a record of software commands and

processes used to achieve a final traced result.

By contrast, the Adobe Photoshop assignment invites a broader, and perhaps messier,
atmospheric engagement. Rather than precisely defining individual elements that the
Ilustrator pen tool promotes, students are asked to re-see the image relevant to emergent
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patterns, textures, and visual rthythms across the composition, often replacing shapes as a
form of tracing. The manipulation of layers, blending modes, and filters fosters a more
intuitive and experimental approach, allowing for discovery through process. In this context,
tracing becomes a form of collage—Ilayered, iterative, and exploratory. Each layer then takes
on a different role pertaining to “trace” and mimics the historical, manual overlay of ideas on
literal, manual-use trace paper.

3.1 The Process Book page submissions

Each of the above assignments is submitted via student's process book pages. They are
required to document their process via Adobe InDesign pages that include screenshots of
their digital methods as they aim for a final traced image (and round out Adobe’s trio of
industry-standard 2D digital media software). Save screenshot images are placed on the
layout pages and then captioned to explain decision-making and software tools used to
achieve the final outcome. In Fig. 1, you can see an example of a process book page that
represents the response to the Adobe Photoshop assignment, complete with a base image, a
screen capture of process, and a large final image.

3.2 The base image

The “base” image—often an architectural photograph in these instances--occupies a unique
position in these exercises. While architectural and design photography is not a prioritized
discussion (though this could be paralleled in such a design course), the “projected image” is
sourced via reputable publications on the internet to serve as a base underlay for the exercises.
The student-chosen photograph simultaneously flattens and idealizes space, offering a
curated view that succeeds in grabbing the attention of the student.

ASSIGNMENT 4
This space includes a brief

=8 description on why the
= student chose designer,

Tadao Ando as a response
- to the assignment prompt.

/

===u
|

[ -

Fig. 2. The image shows a student submission by Maiah Bunya, for a final traced image in Adobe
Hlustrator (left). The image indicates the base image (upper right; photographer unknown) of a Tadao
Ando stair. Also shown are two process screenshots (lower right) in Adobe Illustrator software.
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The students may have varying reasons for choosing the image, whether it be because of
composition, color, complexity, simplicity, and so on. Or it could be chosen because it is
assumed to be easy or challenging to achieve the assignment requirements. Regarding the
latter, taking risks and challenging themselves is a portion of the exercise assessments, and
this helps to eliminate choosing imagery that may be too minimal or simplified. For example,
Fig. 2 shows what might look like a simple base image (upper right image of those shown)
of a stair in a relatively monochrome composition of white, but the student took great
consideration into observing the many different values of white in various light and shadow
conditions as depicted in the final image (on the left). This successfully revealed both
observational skills and nuanced understanding of the software though keen tracing and
observation.

4 Adobe Photoshop assignment and raster image tracing

The assignment presented to the students that introduced them to the valued industry software
of Adobe Photoshop is titled: Photo Assemblage: Re-create | Re-place | Re-assemble. The
assignment initially looked away from digital technology and even the idea of tracing and
focused on the work of such artists as Jane Perkins and Bernard Pras. The works of Perkins
that were studied represent physical manifestations of recognizable works, replacing paint
with physical objects of texture and color to resee an image. Pras work emphasizes literal
layers that are physical separated yet reveal cohesive image when viewed from a certain
vantage point.

Both artists’ works—though in physical mediums—make great connections to creative
ways of reseeing and recreating that can inspire ways of interfacing with digital software.
With this in mind, the assignment tasked students with the following: To demonstrate your
understanding of photo-manipulation software (Adobe Photoshop) learned thus far, you are
to re-create an image from a designer's body of work (choose a designer). When re-creating
the image, you must assemble collected material swatches and images that will be used to re-
place the existing elements of the base image. You will use Adobe Photoshop to finalize and
adjust your collage assemblage so that you can express your base image in a fresh and
compelling new way. Be creative when determining the library of swathes that you will use
to recreate certain textures, qualities, shapes, etc. Consider a theme in order to control
decision making. Be mindful that an action such as cropping, color-correction, distortion, and
repetition can be accomplished in the software program. Actual materiality should be
replaced by creative reinterpretations and use of images that share similar textural patterns or
qualities.

The students were given a 6-step process to follow:
1. Choose a base image to be re-created. This should be a perspective image
(Interior or Exterior perspective)
2. Collect interesting swatches/textures that you will use to re-place elements of
your base image.
Create an 11x17 (portrait or landscape) file in Adobe Photoshop
4. Using the digital software, place your chosen perspective as a base layer;
proceed to replace (trace) and reassemble your collected images/swatches to
recreate the base image (In a fun new way—it does NOT have to mimic reality!)
5. Adjust/manipulate/multiply/modify your images however necessary in order to
express your base image in a new way.
6. Turn off your base image before file > export> saving image as a jpg.

(98]
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Fig. 3 shows a base image (left) as reinterpreted by two different students. The center
image shows texture and color as a primary driver for replacing shape and form, whereas the
image on the right shows an entire reseeing of the image, replacing atmosphere and
foreground to enhance the form and imagery. Neither is more correct than the other, rather
students are encouraged to explore the software in manner that fulfils their own curiosity to
reach a vision as inspired by the base image.

Fig. 3. The left is a photograph of a Luis Barragan house (photographer unknown), followed by two
student examples (center, Ashley Arzate, and right, Hannah Pedersen) of the Adobe Photoshop
tracing exercise. This series demonstrates the variable imaginations and outputs encouraged
throughout the assignment.

5 Adobe lllustrator assignment and vector image tracing

The pedagogical assignment presented to the students that introduced to the valued industry
software of Adobe Illustrator is titled Flat Rendering. As briefly mentioned, prior attention
the fill and the vector (stroke or line) is a priority here and both the emphasis--or intentional
de-emphasis should be considered. The idea of de-emphasis, where the perception of adjacent
color and shapes blur—visually eliminating the ‘edge’--can successfully be seen through the
graphic artwork of Peter Greenwood, who often uses flat render styles in a simplistic and
effective manner that implies edges and space through bold, flat, “fills,” allowing the viewers
to assume the edges of form without explicit definitions.

After sharing examples of such successful flat renders, the assignment brief task the students
with the following brief: To demonstrate your understanding of Adobe Illustrator thus far,
you are to create a “flat rendering” of a detail (or detailed portion of an image) from your
designer’s body of work (choose a designer). The idea behind this assignment is to stylize a
base photograph (raster image) into a simplified vector image using Adobe Illustrator. This
technique can be used to bring raster images —including scanned sketches--into illustrator to
then convert them into vector art. This is an exercise in simplifying images while making
them graphically clear and legible: an ability that all designers strive for! Professional
applications of this technique in design often apply to clear diagrammatic expressions of
ideas. Experiment with techniques, tools, and efficiencies in your work, including such tools
as the following: Pen Tool (trace/add or subtract nodes), Pathfinder, Smooth Tool,
Stroke/Fill, and Shape-builder.

The students were given a 6-step process to follow:
1. Begin by creating an 11x17 file in Illustrator (portrait or landscape).
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2. Place a detail image (cropped?) from your designer’s body of work on the art
board (Remember: when selecting an image, consider the rules of composition
covered in the course so far + the ability to showcase experimentation with the
software).

3. Identify which elements of your chosen detail photograph are necessary towards
a viewer’s understanding of the image and strategize on how to clarify them in
simple and effective manner.

4. Carefully order your layers and sublayers to ensure a streamlined workflow.

5. Use the pen capabilities to trace portions of the image (stroke + fill) and explore
tools as discussed in class. The goal is to create a clean, “flat,” stylized rendering
of your image.

6. Turn off your base image before File > Export As> Saving image as a jpg.

Fig. 4 below demonstrates a response to this assignment with a focus on fixtures and
interior design details. The student simplified some areas as seen on the flat fill of the sink’s
wood panels and crown molding surround yet chose to focus on more details in the faucet
fixture and vase by zooming in to these components (a great advantage of vector software).
The result shows great observation of nuanced reflections and shadows of the mirror and
marbled countertop affording small lessons in materiality among that of software capabilities.

ASSIGNMENT 4
TITLE:FLAT RENDERING

This space includes a brief description on why the
student chose interior designer, Marc Michaels as a
response to the assignment prompt.

Fig. 4. The image shows a student submission by Hannah Pederson, done in Adobe Illustrator; a final
traced image (right), the base image (center), and two process screen captures (left).

6 Pedagogy of Experimentation

The varying attributes of the distinct software platforms do not call for one to be more
valuable than the other, nor do they necessitate that a successful architectural image emerges
through tracing. They do, however, through software discovery, open students’ possibilities
for making future decisions pertaining to a desired, intentional visual voice.
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A key pedagogical approach to these assignments is their intentional strategy as first-
encounters with Adobe Photoshop and Adobe Illustrator. Most students approach these
programs with minimal prior experience. As such, the exercises are not outcome-driven but
process-oriented, prioritizing curiosity and experimentation over polished results.

Students are invited to “wonder” aloud through lab time and faculty/peer critiques—How
might I achieve this texture? Can this highlight be isolated? How can I achieve this solution
more efficiently? Why does the shadow behave differently in Photoshop than in Illustrator?
These questions animate the learning process, positioning students not as passive recipients
of technical instruction but as active co-creators. The instructor becomes both a guide and a
collaborator, helping students to navigate the complexities of the software in response to their
evolving design intentions.

The pedagogical goal is to have students enjoy the process of learning the capabilities of
these very powerful, innovative, ever-expanding software programs. Additionally, there is
great camaraderie as students (and instructor) witness the vast spectrum of solutions to such
assignments; learning through doing and learning through asking—as neighboring students
aim for different goals and methods to achieve their “traced” vision of their compelling
chosen image. Fig. 5 below portrays a delightful reseeing of a dining room via an enchanted
garden theme, playing with layers of lace distorted into perspective, and the rescaling of
suitcases and vegetables to emulate fixtures and furniture.

Fig. 5. A student submission by Maci Leon using Adobe Photoshop to recreate a perspectival dining
scene using lace (and other material) swatches via found digital imagery, which have been distorted
and scaled.

6.1 Evaluating student work

When pedagogy prioritizes experimentation, evaluation can risk appearing subjective. In this
course, however, the in-person lecture—lab format allowed for direct observation of student
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processes, as demonstrations were immediately followed by hands-on application. While
criteria such as “Delight and Experimentation” may initially seem difficult to assess, they
can be substantiated through observable indicators, including the duration and depth of
student engagement, the nature of their questions, and their willingness to extend beyond
baseline demonstrations.

The following categories were used to evaluate student work in these exploratory
assignments, with performance ranked as Excellent, Good, Satisfactory, Below Average, or
Limited:

1. Development + Understanding: Does the student understand the assignment and

include project requirements, including process work and or iterations as required by
the brief? (40%)

2. Formal Visuals + Digital Craft: Does the student demonstrate and apply visual
principles, compositional elements, and other factors as discussed in class and
required by the assignment? Do they understand the software (as learned thus far),
and do they showcase care for a 'Final Presentation' and professional-quality
submission? (40%)

3. Delight + Experimentation: Does the student demonstrate a willingness to explore
within the software and convey creativity and originality (that moves beyond
examples shown in class, if applicable)? (10%)

4. Timeliness + Completion: Has the student submitted the work on time, completed,
and with proper file-naming convention? (10%)

By giving agency with the base-image choice, the students gain an attachment and an
investment in the assignment. This, paired with the “ah-ha” moments of seeing the software
carry out their visionary goals, lends itself to high engagement and high marks, typically.
And in return, instructors may see high student evaluations pertaining to assignments.

7 Limitations and Improvements

A key area for future development is the incorporation of concrete quantitative and
qualitative understandings of how this affects student learning. Such data had not been
collected at the time of this writing. The consideration of poignant survey questions could
dive deeper into how “tracing” via digital software serves as a link between the curriculum
met before and after engaging 2D technologies. For example, hand drawing via methods
consistent with architectural design practices comes before this course, where engagement in
3D software such as Rhinoceros and Revit comes afterward. This sequence could span a
minimum of three years in a typical design school, and although these few assignments may
last only a few weeks, their benefits could be far-reaching. Such quantitative and qualitative
goals could be improved upon and captured for further research and continued understanding
of student outcomes and learning, especially in an age where students are more consistently
engaging in 2D software of various graphic complexities before entering undergraduate
design programs.

8 Conclusion

“Tracing” via digital software becomes a form of translation—from one medium to another,
from one way of seeing to another. The students learn that the digital line carries with it
assumptions, character, constraints, and possibilities. Digital colors and tones that represent
shadow and light must be decided upon; textures must be interpreted; forms must be
rearticulated through vector paths or pixel nodes. Along with instruction, this type of learning
must ultimately be accommodated through immersion and experimentation. This “tracing”
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through digital media reemphasizes to the students that every act of drawing—whether by
hand or by software—is a decision, and that in the practice of design and visual
communication, decisions can and should be embedded with meaning and intention that
ultimately serve to re-project an attitude or voice as the images are re-authored.
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