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The big picture 
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Overview 
 
This project is a drawing basic online course. The design process of the project has a duration of 
3 months, assessment task analysis, cognitive task analysis, contextual inquiry, and OLI platform 
are used to collect data. The insights of the data iterated the goal setting and instructional 
design. The team made two innovative instructional design methods basing on the insights of 
empirical CTA and contextual inquiry. The first one is to segment the lecture, and the second 
innovation is to incorporate online simulation into the instruction. 14 randomly students are 
assigned to A test and B test. The AB test results that the 2-D simulation is more effective than 
3-D real-life practice. The details of each stage of the design will be discussed in the following 
sections.  
 
Key terms: 
Eye-movement, negative space, auxiliary lines 

 
 

Goal setting 
 
At the beginning stage of the project, theoretical cognitive task analysis (CTA) and self-
experience were used to set the learning objectives and define the knowledge components. 
Theoretical CTA data were collected from expert interviews and online drawing courses, 
including Lynda, Udemy, and creativelive. The conclusion is set the goal focusing on building the 
“common sense” of drawing.  
 
Our group when through three times of iterations, each are after CTA, instructional design user 
testing, and AB test. 
 
The assessment tasks are assigned to one expert and three novices, who were assigned an extra 
scaffolded task for assessing whether scaffolding improves learning. We conducted the tasks 
with the methods of think-aloud and contextual inquiry.  

 
 
Goal 1.0:  
 
The online drawing course is to teach basic to advanced drawing skills to art students. Typically, 
students in their junior or senior year of high school (ages 16-19) who have basic knowledge in 
drawing. Students are expected to better depict edges, spaces, relationships, and light & 
shadow in their drawings after taking the courses. The course is designed to guide students 
building strong drawing skills toward digital drawing, painting, and development of their 
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personal style. The course will be divided into (1) brief principle introduction, (2) large 
proportion of studio practices, and (3) life drawing sessions. Students will be encouraged to 
switch different tool of their discoveries throughout the practices.  
 
 

Assessment design 

Theoretical CTA 

The assessment task aims to test whether students are able to draw auxiliary lines to facilitate 
their composition creation with a given scene. Thus, students are supposed to be able to 
identify different kinds of auxiliary lines and distinguish their functions.  
 
Cognitive process flowchart: 
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Theoretical CTA & Insights: 
 

Type Subject Insights 

Self-experience Practicing artist 1 with 
10 years of experience.  

Learn the facts first and second apply the facts into 
practice. Finally create own style. 

Self-experience Practicing artist 2 with 
15 years of experience.  

It is important to do deliberate practice after 
mastering the basic knowledge.  

Self-experience Art student 1 with 3 
years of experience.  

The beginning stage of drawing can be really 
challenging to novice students. It is good to break the 
course into sections and provide guidance on the 
difficult factor when teaching fundamental drawing. 
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Online course Lynda (Drawing 
foundations: 
fundamentals) 

Scaffolded instruction, video and practice. Only teach 
the facts and principles that are “common senses” in 
drawing.  

Online course Udemy (The ultimate 
drawing course -- 
beginner to advanced) 

 

Online course Creativelive (Drawing 
basics) 

Teach basic drawing instead of advanced, because it 
has clearer to do and not to do’s in the fundamental 
stages.  

 

 
Goal 1.1:  
 
In the first iteration of the goal, the course's targeted learner is changed to college students 
since they are the subjects we have the most access. The learning objectives are narrowed 
down to basic drawing skills, which are factual terms and suggested ways of executions in 
drawing. The course will first help students remember, understand, and evaluate the factual 
knowledge. Then guide them to apply the conceptual and procedural knowledge. Finally, lead 
them to create in the final stage.   
 
The online drawing course is to teach basic drawing skills to college students, who have a basic 
knowledge of drawing. This foundational drawing course may cover the following subjects: 
Drawing supplies, Line, Shading, Composition, Illusionism, Exercise, Light & Shadow, and Learn. 
In this project, our team focuses on the Composition unit. The unit is divided into three 
sections, and we assign the learning goals to each of them. Students are expected to complete 
a rough line drawing on their own at the end of the course.  
 
 
Learning objectives: 
1.1 Composition Structure & Pitfall: 

▪ When given a piece of artwork, students are able to recognize its basic composition 
structure.     

▪ When given a piece of artwork, students are able to recognize its basic composition 
structure and explain its composition pitfall (if it has). 

 
1.2 Negative Space and Eye Flow: 

▪ Given an image of still life, the students will be able to identify the negative space in it.  
▪ Given an image of still life, the student will be able to trace the path of eye movement it 

allows. 
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1.3 Create a Composition: 
▪ With a given scene, students are able to draw auxiliary lines to facilitate their 

composition creation. 
▪ Given a sketch draft, students are able to identify different kinds of auxiliary lines and 

distinguish their functions. 
 
Knowledge components:  
Facts: 

▪ Definition and function of negative space. 
▪ Identify different structures: Triangle-shape structure; Circle-shape structure.    
▪ Different kinds of auxiliary lines. And the definition and function of each of them.  

 
Principle: 

▪ The objects in a picture should not be unbalanced (too small; too large; “fall off” from 
the paper or be shifted to the left/right. 

 
Skills:  

▪ Arrange the given objects with knowledge of negative space and rules of composition 
pitfall. 

▪ Know how to draw the triangle-shape structure lines, and locate the objects following 
the structure lines. 

 

Empirical CTA 

The empirical CTA was conducted with four contestants: one expert and three novices. The 
participants were asked to think-aloud in the first three questions. Then a contextual inquiry 
was conducted while the expert was answering Q4 and novices was answering Q4 and Q5. 
 
Contextual inquiries were used to uncover the skills (KC) needed to create a composition. Based 
on the outcomes of the CTA, the learning objectives and assessment tasks were redesigned. 

 

 

Research subjects: 
Expert 1: 

▪ 29-yr-old industrial designer 
▪ Received formal lecture and studio art training since 8-yr-old 
▪ Earned a BFA in industrial design and an MA in design management 
▪ Ranked around Top 1000 nationwide in the Chinese college entry exam of art (drawing 

portraits and gouache painting still life) 
Novice 1: 
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▪ 22-yr-old female bachelor graduate majored in new energy 
▪ No experience in drawing 

Novice 2: 
▪ 22-yr-old female bachelor graduate majored in computer science 
▪ Has little experience in drawing that includes several informal online classes 

Novice 3: 
▪ 25-yr-old female undergraduate student majors in biology 
▪ No experience in drawing 

 

 

Insights and redesign 

The cognitive process flowchart was redesigned made. The difficult factor and insights are 
identified. The, the learning objectives and knowledge components are remodeled.  
 
Question 1  

▪ Change on the wording and layout: 
 
Remove the words with clear indication of the order. The expert makes his choices 
without recalling his writing process, rather he uses more paragraph comprehension 
skill. The graphic and the options are split apart causing the expert missing one option. 

 
▪ Unnecessary KC: 

 
Asking students to memorize the specific terminologies of each type of auxiliary lines 
doesn’t aid them to compose better. Therefore, eliminate the KC associates with 
memorizing the lines’ terminologies and their functions. 
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Question 2 

▪ Similar as the last insight of question 1. The name of the lines is not necessary for 
students to memorize, instead only them on the lines’ functions: 
 
To apply auxiliary lines appropriately is the key point. The expert used auxiliary lines in 
his drawing process but fail to recall their names. Therefore, the learning objective 
should be set to memorizing the lines’ functions, that is to apply auxiliary line to guide 
drawing not to fix each kind of auxiliary line’s names to their functions.  
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Question 3 

▪ Remove “all of the above”: 
 
Choices like “All of the above” is obviously a wrong answer. It isn’t challenging at all for 
students to exclude the answer. 
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Question 4  

▪ Expert blind spot: 
 
Expert uses auxiliary lines unintentionally. He also composes using his intuition. 

 
Question 5 (Novice only): 

 
▪ Scaffolded task generates better outcomes: 

 
For novices, a comparison test between a scaffolded and a non-scaffolded instructional 
drawing was conducted. The scaffolded question provides step-by-step directions to 
guide students complete drawing a full composition. And it is later proven to be more 
effective.  
 

▪ Difficult factor (KC): 
 
With insufficient amount of evidence, converting 3-D real life objects into the 2-D paper 
plane might post challenge to student. The novices tend to focus more on drawing the 
details rather than the composition structure. 
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Through the insights found from the theoretical and empirical CTA, the knowledge components 
combined with learning objectives and knowledge components were redesigned as follows. 
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Goal 1.2:  
 
Our second goal iteration is based on the insights from analyzing the data from assessment 
tasks results, think-aloud, and contextual inquiry. The overall goal remains the same, but some 
of the learning objectives are altered, and new ones are added. The knowledge components 
following the changes learning objectives are also redefined and recategorized.  
 
The online drawing course is to teach drawing skills to college students, who have basic 
knowledge in drawing. In this project, our team focuses on the Composition unit of the course. 
The unit is divided into three sections, and we assign the learning goals to each of them. 
Students are expected to complete a rough line drawing that shows aesthetically good-looking 
eye-movement, negative space, and maybe drawn with auxiliary lines on their own at the end 
of the course.  
 

 

Redesigned Learning objectives: 
1.1 Composition Structure & Pitfall: 

▪ When given a piece of artwork, students are able to recognize its basic composition 
structure.     

▪ When given a piece of artwork, students are able to recognize its basic composition 
structure and explain its composition pitfall (if it has). 
 

1.2 Negative Space and Eye Flow: 
▪ Given an image of still life, the students will be able to identify the negative space in it.  
▪ Given an image of still life, the student will be able to trace the path of eye movement it 

allows. 
▪ (New) Given 4 images of drawings, students are able to select a more aesthetically 

preferable composition. (hint: apply the knowledge of negative space & eye movement) 
 
1.3 Create a Composition: 

▪ (Altered) Given a drawing image, students are able to identify the auxiliary lines from all 
lines and the auxiliary lines functions. 

▪ (Altered) With instructions and provided drawing supplies, students are able to 
compose with auxiliary lines. 
 

Redesigned KC: 
Category: 

▪ (New) Kinds of composition pitfalls.  
▪ (New) Definition and function of negative space. 

 
Facts: 

▪ Kinds of composition pitfalls. 
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▪ Definition and function of eye-movement. 
▪ Definition of auxiliary lines and their functions.  

 
Principle: 

▪ (New) Arrange the still life items to achieve an aesthetically better negative space and 
smooth eye-movement.  

▪ (New) Apply auxiliary lines to assist composing. 
 
Skills:  

▪ (New) Identify composition structure in a given image. 
▪ (New) Identify and explain why a given composition falls into composition pitfall. 
▪ (New) Identify the negative space in a given composition.  
▪ (New) Identify the path of eye-movement in a given composition. 

 
Plan/ rule: 

▪ (New) Frame the still life items so that the composition does not fall into any of the 
composition pitfalls. 

 

 
 
 



Drawing Basics 

15 

 
 

 

 

Instructional Design 
 
The instructions are designed with different methods according to the KCs in the Create a 
composition section. We segmented the course into small sections based on the findings from 
CTA. Students encounter difficulties compose the still life items (KC: Arrange the still life items 
to achieve an aesthetically better negative space and smooth eye-movement) and draw them 
on paper (KC: Apply auxiliary lines to assist composing). Moreover, we observed students 
wastes time on finding the required still life items.  
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Several proposals of instructional methods are raised. One innovative strategy is to let students 
print out the images of several items, cut them out, and practice with them throughout the 
course. Another strategy is to have students practice with 2-D or 3-D online simulations. There 
is also one remaining strategy to have students practice with any found items. The first draft of 
the paper cutting instructional design is made and put on user test. It is iterated to the 
simulation on the OLI version so that data from student’s practice and tests can be collected, 
and students don’t waste time on preparing the practice materials.  
 

 

Instructional design 1.0 (printed exercises):  
 
To target the two principles students find difficult, we design the instruction with worked 
examples, a series of self-explanation questions, and scaffolded problems. Students are first 
assigned with printed materials to practice with due to the finding from contextual inquiry.  The 
worked example is in the form of video; in the example, an instruction provides a step-by-step 
demonstration of her drawing process. This step targets on the difficult factor discovered in the 
empirical CTA. Then the self-explanation questions are assigned in the way of multiple-choice 
asking for the purpose of each step in the video. Finally, students will do a scaffolded drawing 
task.  
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Principles: 
▪ Multimedia principle --- worked example (video with audio instruction/ interpretive 

graphics in the video) 
▪ Modality principle --- worked example (replace on screen text with audio) 
▪ Segmentation principle + deliberate practice -- segment the practices into sections 

targeting the difficult factor 
▪ Effective feedback -- students are asked to do self-explanation questions on the steps in 

worked example, we provide explanations for them to compare with in the feedback  
▪ Worked example + practice  
▪ Faded worked example 

 

Methods:  
KC:  Arrange the still life items to achieve an aesthetically better negative space and smooth 
eye-movement.  
Method: Worked examples, Self-explanation (collaboration, Accountable talk) 
 
KC: Apply auxiliary lines to assist composing. 
Method: Worked examples, Self-explanation (collaboration, Accountable talk) 
 
Design: 
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Instructional design 1.1 (online 2-D simulation exercises):  
 

User testing insights: 
The revision of instructional design is made due to our findings in the user testing: 
 

▪ Video worked example needs introduction. One student had trouble understanding the 
video at first, and she said she is not comfortable staring the footage right away. 

▪ The video was not enough to recall the student’s previous knowledge, or it didn’t 
address the importance of the KCs enough. More highlights can be added to some 
important concepts. 

▪ Elaborations and rephrases is needed to some technical terms. Students have trouble 
understanding several phrases, for example, “shading” (fill out space). 

▪ Re-segment the videos, because all the essential KCs are contained in the first segment/ 
part of the video. One student always goes back to the first part of the video while doing 
practice and doesn’t look at the remaining two parts.  

▪ Questions are made too easy, and students can finish the practice questions effortless.  
▪ The background music in the video is distracting. 

 

Redesign: 
In the redesign, the video worked example is separated into three short videos; in each, there 
are brief introductions and interpretive graphics. The background music is deleted while the 
instructor is talking. After each worked example, there are written self-explanation questions 
assigned. Then students will do a final practice with a minimum amount of instructions. 
 
Innovation instructional method is made to on the final practice and in between worked 
example practice problems. 2-D online simulation practice is incorporated to replace the time 
consuming assigned printout practice.  
 



Drawing Basics 

19 

 
 

OLI: 
We choose to publish the course with OLI to better collect practice data from our testers. 
However, we encountered some challenges when editing with OLI: 
 

Problem Solution  

Can’t collect data from 
linked external simulation.  

Use multiple choice on OLI to collect the practice results and provide 
guidance in the feedback. Let students answer short answer questions 
reflecting their misconceptions. Ask students to submit screenshots of 
their practice outcomes.  

OLI doesn’t allow 
submission of images in the 
answer box.  

Link to an external drive and ask students to submit image to that drive.  

Hard to navigate for first 
time users. 

Make a user handbook that guides students take the course step-by-
step. 
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Instructional design 1.2 (OLI online 2-D simulation exercises):  
 

Innovative Design 
 
The online simulations are an improvement based upon the instructional design 1.1 (assigned print out), 
the team embedded the printout images in Scratch. These simulations allow students to practice within 
the online course instead of shifting form the course to use paper cut-outs. Three online simulation 
practices were designed in instructional design 1.2 and implemented on Scratch. 
 
The worked example with practice principle and faded worked example is used in the instructional 
design. In the course, there are three short videos segmenting based on the difficult knowledge 
components.  For each segment, students will first watch a short video demonstration containing 
interpretive graphics of the knowledges that they will be questioned on next. Then they do the 
simulation questions and self-explanation questions. The “answer” button of each simulation questions 
contains explanation feedbacks. Students will first compare their answers to the correct answer on the 
Scratch simulation and asked to reflect on their misconceptions in the OLI system. Finally, self-
explanation question on skills demonstrated in the video is asked. When they finish all the video and 
questions, a practice simulation with minimum amount of guidance is presented to them. 

                                  
Image above: worked example (video no.3) with self-explanation question and feedback. 
 

1. Practice of Eye Movement 
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This practice is designed to help students with their induction process when learning to 
identify eye-movement in a given composition. In the question, students are asked to 
click on two endpoints (the purple dot) then the system automatically links endpoints 
with a red line. The purple dots are representing the placement where the viewers’ eye 
falls on.  Then to connect the dots, creates a path of eye-movement. The answer button 
provides the correct answer for students to compare their answer with.  
 

s 
 

2. Practice of Negative Space 
 
This practice is designed to help students with their induction process when learning to 
identify the negative space in a given composition. In the question, students are asked 
to fill out the area of negative space when holding on the left key of the mouse. The 
answer button provides the correct answer for students to compare their answer with. 
 

 
 

 
3. Practice of Composition Creation 
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This practice is designed to help students to make sense of the effect of negative space, 
eye-movement, and auxiliary lines assist in composing. In the question, students are 
asked to drag and drop the item images to create a composition. When they encounter 
difficulties, students may choose to click on the hint button for further instruction. The 
answer button provides the correct answer for students to compare with their 
response. 

                   
 

                        
Image above: external link to submit images. 
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A/B Test 

 
The instruction was designed to provide students tools to practice online to ensure no effort is 
wasted on gathering the still life objects to practice. Interpretive graphics are also presented in 
the simulation as scaffolds. These innovative designs are based on the insights from empirical 
CTA and contextual inquiry. However, comparing to the 3-D physical practice, the 2-D online 
simulation lacks one dimension of and behavioral engagement. These elements may become a 
backlash. Intuitively saying, having one more dimension makes 3-D practice more effective to 
induce students’ understanding of the spatial relationship, which is crucial for compose. Not to 
mention, this 3-D real-life practicing method is widely adopted by both online and in-person 
drawing courses. And there should be a reason behind this. To find out whether the pros of 2-D 
simulation overcome the cons of it in an e-learning course, our team planned and conducted an 
AB test. 
 
Test Design 
 

Review of the knowledge components in the previous sections is added to the course, to 
prepare test takers with the KCs of Create a composition section since the first two practice 
simulations target reviewing the knowledge components in previous sections and only the third 
simulation targets on the knowledge components in the final chapter, the AB test tests on the 
effectiveness of the 3rd simulation practice. The instructional design 1.2 in A test is tested 
against 3-D real-life practice B test. The team will collect test results from both groups, grade 
them, compare the outcomes, and draw a final conclusion.  
 
A Test:  
Go to the link of the Scratch program. Testers will be asked to practice arranging the 2-D still 
life items into a full composition. They are asked to arrange the images by holding the left key 
of the mouse, drag, and drop to locate them. 

 
B Test: 
Testers will be asked to prepare the following materials:  

▪ 2 pieces of rounded fruits 
▪ One bottle 
▪ One bowl 
▪ 2 pieces of cardboard papers in different colors (a back support) 
▪ Several graphite pencils 
▪ One piece of drawing paper 
▪ One drawing board 
▪ Eraser 

 
If the tester cannot find some of the materials, they can use substitutes. 

https://scratch.mit.edu/projects/322224395/fullscreen/
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Pre-test and Post-test 
 
Identical pre-test and the post-test are assigned to the two groups of randomly assigned 
testers. They will be asked to draw a composition without reference. The works should be 
uploaded to the third-party online survey platform for temporary storing and grading. 
 
 

   
 

 

Test takers 
 
The course designers had invited 20+ college students and collected 14 sets of valid works. 
Seven for Test A and 7 for Test B. Each set includes a pre-test image and a post-test image 
(Note: the test takers are mostly Chinese college students who receive English education in 
Chinese or U.S college). 
 
Test evaluation 
 
The pre-tests and post-tests are graded based on the following criteria. The total grade is 
designed to be a combination of the sub-grades of the three categories, negative space, 
auxiliary lines, and composition. 
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Category Grade 5 3 1 

Negative 
space 

Criteria Good balance of the 
negative space in-
between and around 
the objects. And there 
are no overlapping 
object borderlines 
(silhouette lines isn’t 
overlapping). 

In the drawing, there 
is too much negative 
space between 
objects, which means 
that some of the 
objects are placed 
outside the main 
group of objects. 
 
In the drawing, there 
is too much negative 
space around the 
objects, which means 
that there are large 
areas of blank space 
in the drawing. 
 

In the drawing, there is a 
large portion of negative 
space between objects, 
meaning that the objects 
are too far apart with no 
overlapping between 
them. 
  
In the drawing, there is a 
large portion of negative 
space around the objects, 
meaning that the objects 
are drawn too small. 

Auxiliary line Criteria In a well-balanced 
drawing, auxiliary lines 
are used to assist all 
placement, size, and 
composition structure. 
 
In a perfectly-balanced 
drawing without 
auxiliary lines. 

In a well-balanced 
drawing, auxiliary 
lines are used to 
assist one or two of 
the listed: placement, 
size, and composition 
structure. 
 
In a well-balanced 
drawing, without 
auxiliary lines. 

Auxiliary lines are applied, 
but the drawing is 
unbalanced, which means 
that the items are not in 
the center, or the items 
doesn’t align with the 
lines, etc. The student 
does not use auxiliary 
lines with their correct 
functions. 
 
There are no auxiliary lines 
in the drawing.  

Composition  Criteria In drawing presents a 
well-balanced 
composition of still life 
items and spatial 
relationship. 
 
Nothing goes off the 
borders of the paper, 
and the group of items 
are placed around the 
center of the picture 
plane. 

In drawing presents a 
balanced composition 
of still life items and 
some spatial 
relationship. 

There is no spatial 
relationship between the 
drawn objects. 
  
The group of objects is 
placed way from the 
center.  
  
There are items been cut 
off by the paper border, 
which means that student 
doesn’t frame the objects 
well.    
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Conducting the test 
 
Observations for future improvements: When conducting the AB test, we observed tester 
completing the process. The insights from the observation may also provide insights into our 
3rd time iteration. 
 

▪ Instruction needs elaboration: at the pre-test, tester raises questions regarding the 
test instruction: “should I draw on only one spot?” ; “can I draw on separate 
places?”. While doing the pretest, tester struggles recalling the shapes of the still life 
items.  

▪ Wording at the welcome section needs to be simpler and targeting on how 
composition can help drawing: at the Welcome section, tester starts to feel the 
course being very challenging because he is not familiar with the terms. The second 
tester is keeps confusing about the connection between composition and drawing.  

▪ Changes to the video: the summary texts are played to quickly at the end of the 
video 3, and the texts are not obvious against the similar color background.  

 

 

 

Data Analysis 
 
The AB test is set to compare the learning outcome using online 2-D simulation practice to the 
result using real-life 3-D still life items practice. Identical pretests and post tests are assigned to 
the two groups of 14 randomly assigned students. We grade the tests on a grade scale we 
designed and compared the grades. Apart from analyzing student’s grades, the team also 
observed some testers doing the tests to collect insights on redesigning the online instruction. 
 
The conclusion of comparing the rate of improvement in grades draws to A test, practicing with 
2-D simulation, wining. The result of the A test not only reveals a higher rate of final grade 
improvement comparing to the B test but also shows a greater percentage of sub-grade 
improvement on negative space and auxiliary line sub-KCs. Although a more solid conclusion 
should be drawn with more testers, we conclude that 2-D simulation is more effective in 
learning composition than the 3-D real-life practice for Chinese college students with basic art 
knowledge in an e-learning context. (Note: Chinese college students means students who are 
Chinese and receives English education in the U.S or China. The project goal 1.2 sets the 
targeted learner to be college students despite their region of location. However, practically, 
the team only have access to Chinese college students’ data, which provides us with insights on 
the entire research, design, and iteration process. Therefore, the conclusion is drawn on the 
effectiveness of the innovative course design to Chinses students. ) 
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Within Group Difference: 

 
The median of two pre-tests are the same, and scores of testers in A Test is slightly higher than 
B test. But it is obvious that testers in A Test got much higher scores in post-test when 
compared to B Test. 

 
Between-Group Difference: 
 

 
 

The average score of post-test in A Test is 10.71, with an improvement of 158.7%. The score 
improvement of B Test is only 64.1%. 
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Sub-score Improvement: 
 
The grading criteria has three parts. Since the first two parts are related to knowledge in 
previous modules, and the last part is related to this module, a sub-score comparison has been 
made to find out which parts have larger improvement. 

 
C1: Score of Negative Space Sub-score 
C2: Score of Auxiliary Lines Sub-score 
C3: Score of Composition Creation Sub-score 
 
In this graph, sub-score of C1&2 have more obvious improvement, while C3 get similar amount 
of improvement within two tests. 
 

 
 
 

Reflection 
Why the A test wins? 
 
Contrary to the hypothesis, the version of 2-D online simulation works better than 3-D still life 
practice. Initially, practicing with 3-D objects should provide a better representation of the 
spatial relationship. We conclude some possible theories behind the counterintuitive test 
result: 

 
▪ The auxiliaries line in the background of the online simulation practice in test A may 

improve learning: 
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In the post-test, testers of A Test gets relatively higher score in Negative Space and 
Auxiliary Lines. Besides, the objects in their work have a better shape. This means 
students get more instructions in the 2-D simulation. The given structure lines and the 
fixed negative space also provide additional information and reference on designing the 
composition structure and arranging the negative space.  
 
Tester in A Test applied what he/she learned to draw the composition: 

 
Example of Test A pre-test and post-test. 

 
However, in B Test, students are asked to arrange still-life objects by themselves. Since 
every student may use unique objects and select different composition structures, it’s 
impossible to give a correct answer for each case. With fewer information and feedback, 
students in version B perform worse than in version A. They hardly applied auxiliary 
lines and structure lines to facilitate creating the composition: 

 
Example of Test B pre-test and post-test. 

▪ Hidden KC -- transferring the observed 3-D objects to 2-D flat silhouettes on paper: 
 
The 2-D simulation in the A test may provide help for students envision what the 3-D 
objects will look like flat on the paper. This may be a hidden, difficult knowledge 
component we did not discover in the assessment task analysis. 
 

▪ Practice to compose with real-life objects in the B test is discovery-learning, and 
students need more guidance than one instruction to complete a whole task:  
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During A/B Test, some feedback was collected from testers. Some of the testers thought 
the course is a little challenging. Thus, version B may be too discovery-learning for the 
new beginners. 

 
▪ Distractions: 

 
Interruption can play an important role when it comes to explaining why the A test out 
graded the B test. The B test creates more opportunity for learners to leave the table 
and forget to go back, while the A test allows the learners to complete the course with 
one device in one sitting.  
 
Many testers used several hours or even more than one day to complete the course. 
Although the course was designed to be finished in less than an hour, the test takers 
usually fail to complete the course in one sitting. They can be easily interrupted by the 
environment or impatiently take a long break. Furthermore, we observed many testers 
who submitted a pre-test work didn’t upload a post-test work. When asking them the 
reasons, we found out that many of them took a break and forgot to come back and 
finish. Not to mention, when taking the B Test, the testers possibly need to walk away 
and look for still life items for the practice question. Thus, we hypothesis that the fact 
that A test creates fewer opportunities for students to walk away from the table results 
in the A test beating the B test.  
 
 

 

Future plan 
 
To begin with, more samples needed for the existing AB test. We drew the conclusion on 14 
students who are randomly assigned to the two tests. To draw a firmer conclusion, more 
sampling results are needed. 
 
Second, if the conclusion from a larger sample size is drawn to be the A test is more effective 
for learning than B test, further research tests on the hypothesized elements that result in this 
test’s conclusion need to be conducted. Is it the flat image help students better envision 3-D 
objects as to how it is drawn on paper or is it the auxiliary line provided on the background of 
the practice being an effective guide for student’s generative process.  
 
Thirdly, if the flat 2-D image doesn’t improve learning but the auxiliary lines on the background, 
the future approach is to produce a 3-D simulation. Then it should be compared with the 2-D 
simulation.  
 



Drawing Basics 

32 

Goal 1.3  
 
This third iteration of our goal is based on the insights from the AB test and the instructional 
design user test. In the previous goals, we did not specify the knowledge background, cultural 
background, and technical accessibility of our learners. Learned from the challenge we 
encountered in instructional design and AB test, goals should be set practical. We made a 
significant mistake targeting learners in any regions of locations with any language proficiency, 
while only have access to Chinese students' data. It became a problem when we placed the 
course in OLI. The reason being that we conducted assessment tasks analyze primarily Chinese 
students. For them to take the course, they have to install VPN on their computers and be 
fluent in English. 
 
Moreover, the college student is not enough to define our target learners. College student’s 
knowledge of art varies drastically. Some may rich experience in studio art, some may have 
strong knowledge bases in art history, while others may not know drawing at all.  
 

Redesigned goal: 
 
The online drawing course is to teach basic drawing skills to English speaking students, who 
know the concept of composing and did draw at least ten drawings of still life objects. Students 
taking the course should be good at using a computer. In this project, our team focuses on 
Create a composition section of the Composition unit of the course. The unit is divided into 
three sections: composition structure & pitfall, negative space and eye flow, and create a 
composition. Create a composition course assists the student to enhance their induction and 
sense-making process in learning the course objectives by providing scaffolded worked-
examples, simulation practices, and self-explanation questions. Students are expected to 
complete a rough line drawing using auxiliary lines of the described items showing aesthetically 
preferable eye-movement and negative space at the end of the course.  
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Appendix 1 

Assessment tasks： 
Question 1  
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Question 2 
           

 
 
Question 3  
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Question 4  

  
 
Question 5 
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Appendix 2 

 

AB test OLI course： 
Course Key: CPA2019 (A test)/ CPB2019 (B test) 
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User handbook: 
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