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Abstract

 My experimental study analyzed the relationships between media type, 

task structure, the learners’ engagement with a media presentation 

and learning outcomes. 

 Spatial presence is believed to represent the users’ focus of attention on 

and involvement with a media presentation. Some researchers believe 

that manipulating factors that increase spatial presence will increase 

learning and performance. 

 Increased interest in media learning presentations raises questions about 

what types of media can best support learning, and whether design 

recommendations can be generalized across domains. 



Key Term- Media Presence

“Presence” is a shortened version of “telepresence”. It is the user’s 

sense of immersion and engagement with a media presentation (ISPR, 

2000b).

 Link to ISPR site
 http://ispr.info/

http://ispr.info/


Media presence 

The user who is experiencing presence in media will deliberately disregard 
distracting elements in the real environment to stay focused on the media 
presentation (ISPR, 2000b; Slater, 2002, Waterworth & Waterworth, 2001).  

“Social Presence” refers to the user’s sense of engagement with other persons, 
real or virtual, in a media presentation.

“Spatial Presence” refers to the user’s sense of engagement with the media 
presentation itself. 

Computer games and virtual reality simulations that feature high fidelity 
graphics and interactive elements are believed to stimulate high degrees of 
spatial presence (Lessiter, Freeman, Keogh, & Davidoff, 2001; Witmer & Singer, 
1997; Sadowski, & Stanney, 2002).  



Competing Perspectives

Differences in media can 
enhance learning

Differences in media have 
no effect or negative effect 
on learning

Spatial presence (media presence) is a 
subjective state of a media user’s focus 
of attention on the mediated 
presentation (Lessiter, Freeman, Keogh, 
& Davidoff, 1999; Lombard & Ditton, 
1997; Witmer & Singer, 1998).  

There is a positive relationship between 
presence and learning (Jacobson, 2001; 
Waterworth & Waterworth, 2001; Winn, 
1999; Witmer & Singer, 1998). 

Increasing the learners’ sense of 
presence may increase learning (Witmer 
& Singer, 1998).

Differences in learning with different 
types of media are caused by 
differences in instructional method and 
the effect of using a novel type of 
presentation (Clark 1983).  

Sweller’s cognitive load theory (Sweller, 
1994, 2010) and Mayer’s multimedia 
learning theories (2001) stress that 
media compositions can add cognitive 
load that can interfere with learning. 

Different types of learning tasks require 
different types of thinking (Jonassen & 
Reeves, 1996; Norman, 1983). 



Theoretical Framework

Sweller’s cognitive load theory 

 Cognitive load refers to the amount of information one is trying to 
process in working memory. 

 Intrinsic cognitive load is the difficulty inherent in the topic; it 
cannot be altered by instructional design. 

 Extraneous cognitive load is cognitive load that is not related to 
learning but must be attended to.

 When cognitive load is effective for learning it is referred to as 
Germane cognitive load (Sweller, 1994; Sweller, 2010). 



Research Questions

What are the relationships of task structure and media type to 
learners’ engagement with media? 

What are the relationships between task structure, media type, 
learner’s engagement with media and learning outcomes?



Target population

College Students 
Novices – students without a previous degree in art.
Enrolled in undergraduate courses in education or art or graduate 
courses in education. 
Anonymous volunteers.

(Actual participants included 37 undergrads from UTSA College of 
Education; 6 from an online college; 5 from educational organizations; 
32 undergraduates and graduate students from Texas A & M University, 
College Station, College of Education).  



Hypothesis Path Model. In the proposed model Task structure (TS) and Media type 
(M) have direct effects on Spatial Presence (SP) and Critical Thinking (CT), and indirect 
effects on Critical Thinking (CT), mediated by Spatial Presence (SP)

Research Hypothesis  Ha1 : a1b = 0; Ha2: a2b = 0 



Measuring Critical Thinking- HCTSR

 Measures key assessments used in 
art critique rubrics: description, 
analysis and evaluation.



Critical thinking

 “...purposeful, self-regulatory judgment which results in interpretation, 
analysis, evaluation, and inference, as well as explanation of the 
evidential, conceptual, methodological, or contextual considerations upon 
which that judgment is based” (Facione, 1998, p. 3). 

 Accurate descriptions, thoughtful and fair-minded analysis and evaluation 
and a value judgment based on features described and analyzed.



Measures

HCTSR was developed using findings from The Complete American 
Philosophical Association Delphi Research Report, 1990. The Delphi 
report included a consensus of opinions from 46 academics on the skills 
and sub-skills that represent critical thinking (Facione, 1990).

An ordered four level forced choice scale. 

Scores of 3 and 4 represent demonstration of critical thinking.

Scores of 1 or 2 represent hasty, inaccurate or biased thinking.



Research Design

2 x 2 factorial experimental design. Two fixed factors, Media type and 

Task type, each had two levels resulting in four treatments.

Media Type Guided 
Task

Unguided 
Task

Total

Dynamic 
Manipulation 
(Flash)

20 19 39

Static (JPG) 24 17 31
44 36 80



Media Types- Static (jpg) vs Dynamic 
Manipulation (Flash)



Static Media

Static Media Image. Hummingbird Sanctuary (2009) by 
Nan Pendarvis. Digitally-originated image. Used with 
permission.



Dynamic Manipulative Media

http://pixelpaint.com/pilottest3/flash3.html

http://pixelpaint.com/pilottest3/flash3.html
http://pixelpaint.com/pilottest3/flash3.html


Learning Task Structure- Guided vs. 
Unguided



TUTORIAL MODULE QUESTIONS 

Guided Task 
1. Describe the forms or shapes you see in the painting. 

2. What forms or shapes are repeated? List three shapes that are repeated. 

3. Describe contrasts you see. These can be contrasts of size, shape, color, position, style, texture or concept. 

List three forms or shapes that are contrasted 

4. Which part of the artwork stands out the most or is emphasized? 

5. Why does it stand out? How is it emphasized? 

Unguided Task 

1. Describe your reaction to the painting, what you see in the painting, the shapes, forms, and images and 

their relationships to one another. 

Final Critique Question: Both Short and Guided Task 

Using your observations from above as notes, write a two to three paragraph formal critique of the artwork 

you analyzed. Describe what you find original or compelling about the work. Explain how the work comes 

together as a successful whole, or how it could be improved. What is your interpretation of the work? 



Research Procedures

 Undergraduate and graduate college students were assigned to four 

experimental treatments to test the hypothesis that spatial presence 

mediates the effects of task structure and media type on a learning task 

that requires critical thinking: writing an art critique. 

 Media types were static and interactive/immersive; task types were 

guided and unguided. A modified version of the Witmer and Singer 

Presence Questionnaire and the Holistic Critical Thinking Scoring Rubric 

were used to measure spatial presence and critical thinking, respectively. 



Research Procedures



Procedures
1. Participants viewed a presentation on how to write a formal art 

critique using the Feldman method of image analysis.

2. Then they viewed a reproduction of a work of art presented as a 2D 

static jpg image or as an  interactive Flash .swf with pan and zoom 

capabilities. They answered Short (unguided) or Long (guided) 

series of question prompts about the work 

3. Wrote the one to two paragraph critique.

4. Last, they completed the research Spatial Presence questionnaire, 

a subjective self-report survey of their experience of spatial 

presence and engagement with the media.

https://tamucehd.qualtrics.com//SE/?SID=SV_0kVCBViUuvzV1g8

https://tamucehd.qualtrics.com/SE/?SID=SV_0kVCBViUuvzV1g8


Results

Alpha .05



Results

The art critique essays were scored by two subject matter experts-
using the Holistic Critical Thinking Scoring Rubric (HCTSR: Facione & 
Facione, 1994) and the scores averaged. Because the participants 
were novices essays were scored on demonstrated critical thinking not 
on accuracy of use of art terms.



Analysis – Research Question One

What are the relationships between Task, Media, Spatial 

Presence and Critical Thinking? 

Analysis of Co-Variance (ANCOVA) models were tested using SPSS to 

determine if the covariance variable Spatial Presence meets the criteria 

for a mediator variable as described by Preacher and Hayes (2004). 



The first model included IV’s, the IV interaction term and the 
DV Critical Thinking

Dependent Variable:   Critical Thinking
Source Sig. Observed Powerb

Corrected Model .074 .627

Intercept .000 1.000
Media .104 .369
Task .183 .264
Media * Task .957 .050
Presence .039 .544
Error
Total
Corrected Total
a. R Squared = .109 (Adjusted R Squared = .060)
b. Computed using alpha = .05

Table 1. Tests of Between-Subjects Effects for Task, Media, and Task * 
Media, on Critical Thinking



Dependent Variable:   Critical Thinking
Media Task Mean Std. Error 95% Confidence 

Interval

Lower 
Bound

Upper 
Bound

Static
Short 3.125a .195 2.737 3.514

Long 2.865a .159 2.548 3.182

Flash
Short 2.831a .184 2.464 3.198

Long 2.564a .174 2.216 2.912
a. Covariates appearing in the model are evaluated at the following 
values: Spatial Presence = 5.0135.

Comparison of Means of Media* Task Interaction on CT



 Participants’ scores on Critical Thinking were not influenced by Task or 

Media.

 Participants’ engagement with media (measured as spatial presence) 

was significantly related to Critical Thinking (.39 using alpha .05) 

regardless of the Task or Media. 



Analysis -Research Question Two
What are the relationships of Task and Media to Spatial 
Presence (learners’ engagement with media)? 
I had predicted that certain combinations of Task and Media would 
result in higher or lower scores on Spatial Presence. (Participants 
might be more engaged with certain combinations of media and 
task)



There were no significant differences between the effects of Media, 
Task nor an interaction of Media and Task on participants’ subjective 
self-reports of their experience of Spatial Presence.

Dependent Variable:   Spatial Presence
Source Sig. Observed Powerb

Corrected Model .931 .076

Intercept .000 1.000

Media .780 .059
Task .599 .082

Media * Task .769 .060

Error
Total

Corrected Total
a. R Squared = .006 (Adjusted R Squared = -.034)
b. Computed using alpha = .05

Table 3. Tests of Between-Subjects Effects for Task, Media, and 
Task * Media on Spatial Presence



Analysis

 Participants’ subjective self-reports of their engagement with media 

were not influenced by Task structure or Media type.

 Were the two media types too similar?



Confidence intervals for the effects of Task and Media on Spatial 
Presence ranged from -0.61 to 0.33 and from -0.57 to 0.76 respectively. 
These potential differences appear to be too small to influence the 
Spatial Presence mean scores.

Estimated Marginal Means for Media * Task on SP

Dependent Variable:   Spatial Presence
Media Task Mean Std. Error 95% Confidence 

Interval

Lower 
Bound

Upper 
Bound

Static
Unguided 5.013 .182 4.649 5.376
Guided 5.052 .149 4.755 5.348

Flash
Unguided 4.917 .172 4.575 5.260
Guided 5.055 .163 4.730 5.380



Correlations of Spatial Presence to Critical Thinking

Spatial 
Presence

Critical 
Thinking

Spatial Presence

Pearson Correlation 1 .228*

Sig. (2-tailed) .044

Sum of Squares and 
Cross-products 39.625 10.140

Covariance .515 .132

N 78 78

Critical Thinking

Pearson Correlation .228* 1

Sig. (2-tailed) .044

Sum of Squares and 
Cross-products 10.140 53.247

Covariance .132 .674

N 78 80
*. Correlation is significant at the 0.05 level (2-tailed).

Using Pearson’s correlation, scores on the Spatial Presence questionnaire 
correlate significantly with scores on Critical Thinking  r (78) = .044



Seventy percent of participants who received highest scores on Critical Thinking 
reported that they were highly engaged with the media presentation.

Seventy percent of the responses that achieved an average score of 4.0/4.0 on 
CT scored above 5.5/7.0 on SP.



Examples of essays that received a score of 4.0

 “I find the piece original with a touch of M.C. Esher. The space used by the painting 
has a contrasting color scheme with the background putting an emphasis on the 
painting and the birds. The whole piece is unified with the placement of the birds in 
the foreground and above ; also because the flowers in the bottom corner of the 
painting helps to frame them. /  / The texture of the clouds gives it as light and airy 
feel. The contrast of the textures of the background and the painting add to the 
surreal sense to the image. The shapes help to add to the depth and space relation 
because there are layers to the image giving it the sense of  a floating painting. It's 
almost like looking through a window to another place or time. I like how everything 
has a sense of unity and gives a feeling of a freedom and a beautiful summer day.”



Examples of essays that received a score of 4.0

 “I really like this piece and think it is original.  I love that you can not see everything 
within the first glance, but you have to look further and longer into the artwork to 
find meaning.  I think it is a cool and beautiful combination of chaos and peace.  The 
room suggested by the black and white box behind the flowers and birds makes me 
feel as though one bird is trapped yet wishes to be in the sanctuary of freedom.  The 
humming bird at the top looks very free in the open blue sky.  It contrasts the bird 
sitting on the window.  The holes in the flooring tie the painting together in a way, 
yet they also create a sense of uncertainty as if they open to another world.  The 
stairwell that hangs off the page as a vine also connects the two dimensions of the 
piece as well. /  /     I feel that this piece of art is a representation of freedom within 
confinement.  Even if one is trapped like the bird in the window, one can have as 
much freedom as the bird outside through the imagination.  The house seems dark 
except for the light bursting forth through the window.  The bird in the windowsill 
does not look like a hummingbird, so I wonder if it envies the freedom they have.  
However, the elements of the outside incorporated into the room suggest that it 
indeed, with a little bit of imagination, is a sanctuary as well.”



Participants who scored low on CT reported below 
average engagement with the media presentation.

Eighty percent of responses that received an average score of 1.5/4.0 on CT 

scored below 5.0/7.0 on SP. 100% scored below 5.5/7.0 on SP



Examples of essays that received a score of 1 or 1.5

“I like this picture. It is very interesting for me. / I think it was great idea to make 
flowers red. / I think it comes together as a whole because of style.”

“I think that the whole piece is very oringinal and different from anything else i have 
ever seen.”

“I found the piece to be a bit busy, but because of the large contrasts the idea  of the 
picture came together. For instance the stairwell and table in the back are bit confusing, 
but then the large flowers bring me back to the main concept.”



Critical Thinking Scores by Media

Seventy-nine percent of Static Media (0) treatment participants scored 3 or 4 
on Critical Thinking compared with 44% of Dynamic Manipulation Flash media 
(1) participants who scored 3 or 4 on Critical Thinking.

Static

Dynamic 
Manipulation



Critical Thinking Scores for Media 0 (Static) and Media 1 
(Flash).

AVG Stem-and-Leaf Plot for
Static Media

AVG Stem-and-Leaf Plot for
Flash Media

Frequency    Stem & Leaf

1.00        1 .  0
3.00        1 .  555
4.00        2 .  0000
5.00        2 .  55555

10.00       3 .  0000000000
10.00       3 .  5555555555
7.00        4 .  0000000

Stem width:      1.00
Each leaf:       1 case(s)

Frequency    Stem & Leaf

2.00        1 . 00
2.00        1 . 55
7.00        2 .  0000000
9.00        2 .  555555555
8.00        3 .  00000000
7.00        3 .  5555555
3.00        4 .  000

Stem width:      1.00
Each leaf:       1 case(s)



Estimated Marginal Means of Critical Thinking by Treatment.
The CT Means for the treatment groups shows lower scores for the 
Dynamic Manipulation groups.
.



Summary and Conclusions



Summary and Conclusions

 Spatial Presence survey (user engagement) scores correlated 

significantly with scores on Critical Thinking r (78) = 0.44. 

 Seventy-nine percent of the Static Media group scored 3 or 4 

on Critical Thinking compared with just 44% of the Dynamic 

Manipulation (Flash media) participants who scored 3 or 4 on CT.

 At the treatment level 75% of the CT scores for the Static 

Media Short Task group were above 3, only 40% of the Flash 

Media Long Task group scored above 3 on CT.



Media

Cognitive Load Theory:
The Critical Thinking score means suggest that the extra interactivity in the 
Flash Dynamic Manipulation version may have depressed critical thinking by 
adding Extraneous Cognitive Load.

Summary and Conclusions

When rich media is used for more difficult learning tasks, inessential 
imagery and interaction can add superfluous cognitive load because all of 
the presentation elements must be considered simultaneously by the 
learner (Sweller, 2010).



Related Studies

Schrader & Bastiaens, 2012 p. 652



Related Studies

Rieber & Noah, 2008 p.82



Task
The questions in the Guided Task may have depressed critical thinking 

by adding unnecessary distractions to the critique task. After reviewing 

the treatment tutorial participants may have been primed for learning 

and did not need the extra guidance. 

Guidance that is not needed by the learner can increase cognitive load 

and be detrimental to learning (Sweller, 2010). 

The Short Task treatment fits Sweller’s description of flexible goal- free 

learning (2004, p.26) 

Summary and Conclusions



 Responses on presence surveys have been found to be related to 

several different types of learning tasks (Mania & Chalmers, 2001; 

Schrader & Bastiaens, 2012; Witmer & Singer, 1998; Youngblut & 

Huie, 2003).

 Contemporary theories of spatial presence suggest presence 

surveys actually measure a phenomenon of mental processing 

which monitors intention and goal completion (Riva, Waterworth, 

Waterworth, & Mantovani, 2011; Riva,2009).

The Relationship of Media Presence to Learning 
Outcomes



Summary Statement

From this research study three ideas have emerged.

1) Learner engagement with media is not directly a product of 

characteristics of media. But rather, it is a product of mental 

processes attempting to accomplish goals or resolve problem 

using mediated tools. 

2) Learner engagement with the learning presentation increases as 

the media and task structure facilitate the learning goal.

3) Effects of media and task on learning are relative to how well they 

help the learner accomplish the learning goal.



Summary and Conclusions

This study acknowledges that the findings are not definitive.

 The measures are subjective.

 Both instruments are ordinal and the critical thinking measure has only four 

levels. 

 Power was reported as .54. A larger number of participants might reveal more 

conclusive statistical results. 

 The media types and two task types may have been too similar. 

 The study used volunteers who may not be representative of the overall 

population of interest.



Summary and Conclusions

 This research study found spatial presence (learner engagement with media) was 
positively associated to learning outcomes but not to media type or task type.

 This study also noted parallels between contemporary ideas about spatial presence 
(Riva, Waterworth, Waterworth, & Mantovani, 2011) and cognitive load theory (Sweller, 
1994; 2004; 2010). Both spatial presence and cognitive load are influenced by learner 
responses to task requirements. 

 Presence questionnaires appear to measure habits of mind that are related to 
successful learning. 

 Additional consideration could be given to identifying and strengthening the 
successful habits of mind measured by the spatial presence questionnaire.



Questions?



Thank you!
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