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EMBRACING MOBILE LEARNING
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• Effect on the teaching and learning of mathematics

• Changes in instructional pedagogies required to 
facilitate the technology

• Effect on content knowledge building

CRITERIA FOR ASSESSMENT

Embracing a new technology requires we assess 
the technology based on three criteria

Source:   TPACK 2009
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PARAMETERS OF THE STUDY
• This research was supported by the University Mobile 

Learning Fellows Program during the time from 2010-
present.

• The study was conducted over the Fall 2010 and Fall 
2011 semesters.

• Treatment consisted of differentiated instruction based 
on the use of a mobile computing app, SpaceTime™ 
(now MathStudio™) versus traditional instruction 
based on the Texas Instrument TI-84 Plus graphing 
calculator.

• Treatment group consisted of n = 41 subjects chosen 
from sections of a general education mathematics 
course.  The control group consisted of n = 39 
subjects chosen from different sections of the same 
course.
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WHERE ARE STUDENTS GETTING
 THEIR CALCULATORS?
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12%
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From High School
Rented
Borrowed From Friend
Purchased
Other

n  =  171
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Useful Tool

Mostly Hype

Not Required to Use

Increases Engagement

Increased Content Speed

Increased Content Quality

0% 25% 50% 75% 100%

Strongly Disagree Somewhat Disagree Neutral Somewhat Agree Strongly Agree

STUDENT ATTITUDES TOWARD MOBILE DEVICES IN THE CLASSROOM

n  =  171
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MOBILE LEARNING USABILITY SCALE

Statistics Usability

Entering Data
Sample Statistics

Normal Distributions
Regression Analysis

Finance Usability

Solving Equations
Financial Solvers

Interest and Balances
APR/APY Calculations

General Usability

Ease of Use
Personal Interaction

Personal Performance

1 = Extremely Hard to Use
2 = Somewhat Hard, Didn't Get Better with Practice

3 = Average Level of Difficulty
4 = Eventually Became Easy to Do 

5 = Extremely Easy to Use

MLUS exhibits strong internal reliability
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CONFIDENCE INTERVALS
Statistics Construct

Components Non-treatment Treatment

Entering Data 4.529 ± 0.231 3.676 ± 0.361

Sample Statistics 4.382 ± 0.243 4.027 ± 0.299

Normal Distributions 4.235 ± 0.355 4.028 ± 0.348

Regression Analysis 3.765 ± 0.394 3.676 ± 0.377

α=0.05
Friday, May 25, 12



CONFIDENCE INTERVALS
Finance and General Constructs

Components Non-treatment Treatment

Equation Solver 4.158 ± 0.331 4.133 ± 0.306

Financial Solver 4.368 ± 0.367 4.133 ± 0.306

Interest Calculations 4.0 ± 0.454 3.767 ± 0.349

APY/APR 3.895 ± 0.451 3.667 ± 0.371

Ease of Use 3.778 ± 0.335 3.447 ± 0.395

α=0.05
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CONFIDENCE INTERVALS
Post Tests and Final Exam Scores

Exams Non-treatment Treatment

Post Statistics 75.14 ± 5.53 70.04 ± 5.56

Post Finance 68.33 ± 6.15 60.67 ± 6.17

Final Exam 69.88 ± 5.10 64.72 ± 2.92

α=0.05
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TOP TEN LIST
WHAT ARE THE TOP TEN FEATURES A MOBILE COMPUTING APP SHOULD HAVE?

• Data entry should be reasonably easy and 
support importing of large real-life data sets.

• The user should be able to choose between 
command driven UI and a menu driven U1.

• Graphing should be intuitive and leverage multi-
touch interfaces and gesturing.

• Graphing should support simultaneous plotting 
of multiple equation types and support for 
multicolumn tabular output.

• Graphing should support labeling and 
annotation.

• The user should never effectively “leave” the 
home screen.

• The app should have cloud integration and a 
well designed file system.

• The app should support a variety of export 
options for graphs and files. 

• The user should be able to make mistakes and 
quickly and efficiently edit those mistakes.

• The user should be able to customize elements 
of the UI to allow for personalized access.  
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CHANGES IN INSTRUCTIONAL PEDAGOGIES

Amplifiers | Reorganizers

multitouch is a game 
changer

color, annotate, 
label, personalize

cloud, cloud, 
cloud, cloud

Technology tools impact instructional pedagogies in two ways: as amplifiers and as reorganizers.  - (Lee & Hollebrands, 2008)

teacher podcasting
student 

screencasting
Teacher podcasting.

peer review, 
interaction
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