
1

1

Empirical Research Methods in 
Information Science

IS 4800/CS 6350

Lecture 16
Scientific Theory

Presenting Results
Team Projects

Midterm Review

2



2

Midterm Review

3

Raw Scores

AB

C

Mean=59.7%
Max=91.2%

Grade

Grads

4

Raw Scores

Mean=79.9%
Max=97.5%

Grade



3

5

Scientific 
Theory
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Take-aways

 What is a theory?
 Difference between hypothesis and theory

 How theories are used
 Ideas for new research
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Example: 
Hypothesis -> Theory

Wait Time Sign in Student Center
vs. 

No Sign
Satisfaction

Example:
Theory -> Hypothesis

 Social Penetration Theory
 People have layers of intimate information.
 As dyads build trust they disclose more, and 

vice versa.
 Self-disclosure creates a reciprocal obligation.

 You’re building a marketing site and want 
users to disclose as much info as possible. 

8
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What is a Hypothesis?

 A specific, testable statement.
 Something you design an experiment to 

prove or disprove.

10

What is a Scientific Theory?

 “a comprehensive explanation of an 
important feature of nature that is 
supported by many facts gathered over 
time. Theories also allow scientists to 
make predictions about as yet 
unobserved phenomena.” 
 American Academy of Sciences
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Scientific Theory
not hunches or guesses…

 “a logically self-consistent model or framework for 
describing the behavior of a related set of natural or social 
phenomena.”

 More general than a hypothesis
 e.g. involves multiple variables and/or more abstract variables
 Can be used to generate hypotheses

 Must still be (potentially) testable, but not necc true
 But, usually impossible to completely test

 Thus, often stated as a set of propositions
 Usually has some empirical basis
 Examples:

 Media Equation – “People treat media as other people.”
 Exchange Theory – “People track costs vs. benefits in relationships.”
 Special Relativity – Galilean relativitiy + constant speed of light.

12

What makes a good Theory? 
 Ability to Account for Data

 Theory must account for existing data and well-established facts within 
its domain

 Explanatory Relevance  (~face validity)
 Theoretical explanation must offer good grounds for believing that the 

phenomenon would occur under specified conditions
 Testability

 A theory must be testable. 
 It must be capable of failing some empirical test.

 Prediction of Novel Events
 A theory should predict phenomena that the theory was not specifically 

designed to account for but that are within its domain
 Parsimony

 A theory should explain phenomena within its domain with the fewest 
possible assumptions
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Theory Quality

 a theory is a good theory if it satisfies two 
requirements: 
 It must accurately describe a large class of 

observations on the basis of a model that contains 
only a few arbitrary elements (assumptions), and 

 it must make definite predictions about the results 
of future observations

Stephen Hawking

14

Theory vs. …
 Theory vs. hypothesis

 Theory is more complex (eg multiple 
variables)

 Theory vs. law
 A law is a theory that has been substantially verified 

empirically
 Theory vs. model

 A model may be a specific implementation of a 
general theory – casting a qualitative theory into a 
quantitative framework

 e.g. exchange theory
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What do you do with a Theory?

 Understanding
 Highest role in science
 Theory helps you understand phenomena better

 Prediction
 Theory provides predictions about behavior under varying 

circumstances
 Predictions are tested empirically

 Organizing and Interpreting Research Results
 A theory provides a framework for understanding research
 Research results can be interpreted based on a theory

 Generating Research
 A theory is a source for new research ideas

 Known as the heuristic value of a theory
 A theory can be wrong, but still have heuristic value

16

Where do I get research ideas?

 Unless you become a researcher, your 
research questions will usually be given to 
you.

 But, if you’re lucky…
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Where do you get research 
ideas?

 Broad familiarity with theories (remotely) related 
to your area of investigation…
 Can a theory be applied to a new domain?

 Would the Media Equation theory predict why MS Clippy was 
a failure?

 Is there a phenomenon that would put two theories 
in conflict?
 Maximization vs. Consistency… 

 The “future work” section of research papers.
 Observation … Ask Why!

18

Where do you get research 
ideas?

 Make sure…
 It hasn’t been done before.
 It’s worth doing.
 Your study will answer the question.
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Some Questions

 Can you prove a theory true?
 Can you prove a theory false?
 Can a theory be false sometimes (inaccurate) 

but still useful?
 Why are theories tentative?
 What’s wrong with letting theory exclusively 

drive research?
 What’s wrong with letting data exclusively drive 

research?

20

Presenting Research Results
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Written Study Reports

 Ignore most of the stuff on APA style 
(fonts, etc.)

 Information on paper structure very 
relevant

22

Written Study Reports
 Objectives (also critiques)

 Describe what your study is about
 Motivate your study
 Assure reader you have conducted a sound study

 Research Methods – often presented in small font
 Present results in an objective manner
 Discuss implications
 Discuss future work

 Enable replication
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Typical Study vs. IS/CS/HCI 
Paper Structure

 Abstract
 Introduction

 Motivation
 Related work
 System design
 Evaluation

 Hypotheses
 Method
 Results
 Discussion – summary, 

limitations
 Conclusion

 Implications
 Future work

 References

 Abstract
 Introduction

 Motivation
 Related work
 Hypotheses

 Method
 Results
 Discussion

 Limitations
 Implications
 Future work

 References

24

The Abstract

 Concise summary  
 Abstract for an empirical study should 

include
 Information on the problem under study
 The nature of the subject sample
 A description of methods, equipment, and 

procedures
 A statement of the results
 A statement of the conclusions drawn

 Often the last thing you write
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The Introduction

 Part of paper giving justification for study
 Usually has the following information

 Introduction to the topic under study
 Brief review of research and theory related to the topic
 A statement of the problem to be addressed
 A statement of the purpose of the research
 A brief description of the research strategy
 A description of predictions and hypotheses

 CS/IS papers often put Related Work as a separate 
section after Introduction
 For each, describe how your work is different

26

Organization of the Introduction: 
General to Specific

Present a general
introduction to your topic

Review relevant
literature

Link literature review to
your hypotheses

State your
hypotheses
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The Method Section

 Includes information on exactly how a study was 
carried out

 Subsections
 Participants or subjects

 Describe in detail the participant or subject sample
 Human participants go in a Participants subsection, and animal 

subjects in a Subjects subsection

 Apparatus or materials
 Describe in detail any equipment or materials used
 Equipment is usually described in an Apparatus subsection and 

written materials in a Materials subsection

28

 Procedure
 Describe

 Exactly how the study was carried out
 The conditions to which subjects were exposed or under 

which observed
 The behaviors measured and how they were scored
 When and where observations were made
 Debriefing procedures

 Enough detail should be included in all sections 
so that the study could be replicated

The Method Section
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The Results Section

 Objective, dry, boring – just the facts
 All relevant data and analyses are reported in the 

results section
 Do not present raw data
 Data should be reported in summary form

 Descriptive statistics
 Inferential statistics

 Results of descriptive and inferential statistics 
must be presented in narrative format

 Describe the source of any unconventional 
statistical tests

30

Commonly Used Statistical Citations

Statistical Test Format

Analysis of variance F (1,85) = 5.96, p < .01

Chi-square χ2(3) = 11.34, p < .01

t test t (56) = 4.78, p < .01

Pearson correlation 
coefficient r = -.87 [, p<.05]
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Abbreviations for Statistical Notation

Abbreviation Meaning
df Degrees of freedom

F F ratio

M Arithmetic average (mean)

N Number of subjects in entire sample

p p value

SD Standard deviation

t t statistic

z Results from a z test or z score

μ Population mean (mu)

 Population stddev

32

The Discussion Section

 This is where you can take some liberties with 
describing what the results mean

 Results are interpreted, conclusions drawn, and 
findings are related to previous research

 Section begins with a brief restatement of 
hypotheses

 Next, indicate if hypotheses were confirmed
 The rest of the section is dedicated to integrating 

findings with previous research
 It is fine to speculate, but speculations should not 

stray far from the data
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Organization of Discussion: 
Specific to General

Restate your hypotheses
or major finding

Tie your results with
previous research and
theory

State broad implications of
your results, methodological
implications, directions for
future research

34

Example
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Citations

 Liberally cite previous & related work.
 If you copy passages you must cite 

and, depending on length, format to 
indicate it is copied.

 Suggest using EndNote, BibTex or 
similar.

48

Ethical Issues
 Report all of your findings (not just the ones you like)
 Adhere to your original plan

 Report any deviations and why
 Power analysis, statistics, measures

 Do not drop subjects or data points without rigorous 
justification

 If your hypothesis test was not significant you cannot say 
anything about difference in means.

 If you did not do an experiment, attempting to control for 
extraneous variables, you cannot mention or imply 
causality.
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Oral Presentation of 
Study Results

50

Oral Presentation

 Main concepts and ideas
 Do not go into great detail on 

experimental methods – just enough so 
people understand roughly what you did

 Focus on motivation, results, implications
 If listener wants details they can read the 

paper or ask questions
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Oral Presentation 
Don’t do this…

   Change
From To     ALL CONDS    CONTROL      NON-REL RELATIONL

Measure Day1 Day2 df t p df t p df t p df t p
WAI/COMP 7 27 54 0.205 0.838 24 0.014 0.989 29 0.361 0.720
WAI/BOND 7 27 54 0.519 0.606 24 0.376 0.710 29 1.489 0.147
WAI/TASK 7 27 54 0.134 0.894 24 0.409 0.686 29 0.661 0.514
WAI/GOAL 7 27 54 0.155 0.877 24 0.081 0.936 29 0.329 0.745
CONTINUE LAURA 30 44 54 0.868 0.389 24 0.625 0.538 29 0.619 0.541
MIN/DAY  -6-0 22-30 81 1.470 0.145 26 1.274 0.214 24 0.124 0.903 29 1.104 0.279

 1-7 22-30 81 0.691 0.492 26 0.758 0.456 24 0.109 0.914 29 0.358 0.723
 22-30 38-44 81 3.626 0.001 26 2.480 0.020 24 1.959 0.062 29 1.804 0.082

DAY/WK>30MIN  -6-0 22-30 81 6.653 0.000 26 2.323 0.028 24 5.284 0.000 29 4.347 0.000
 1-7 22-30 81 6.272 0.000 26 2.401 0.024 24 3.818 0.001 29 4.597 0.000

 22-30 38-44 81 8.990 0.000 26 4.043 0.000 24 5.322 0.000 29 6.530 0.000
STEP/DAY  1-7 22-30 81 1.778 0.079 26 1.197 0.242 24 2.366 0.026 29 0.236 0.815
DAY/WK>10KSTEP  1-7 22-30 77 3.986 0.000 25 1.355 0.188 23 3.591 0.002 27 2.055 0.050
STAGE Intake 30 81 6.988 0.000 26 3.403 0.002 24 4.000 0.001 29 4.738 0.000

30 44 81 2.019 0.047 26 1.185 0.247 24 1.000 0.327 29 1.409 0.169
SELF-EFFICACY 1 29 81 4.782 0.000 26 0.872 0.391 24 3.314 0.003 29 4.750 0.000

29 44 81 2.770 0.007 26 1.525 0.139 24 4.550 0.000 29 0.085 0.933
PROS 1 29 81 1.998 0.049 26 1.418 0.168 24 0.456 0.653 29 1.540 0.134

29 44 81 0.393 0.695 26 1.147 0.262 24 0.225 0.824 29 0.308 0.760
CONS 1 29 81 0.902 0.370 26 1.124 0.271 24 0.499 0.622 29 0.823 0.417

29 44 81 0.740 0.462 26 0.386 0.703 24 0.611 0.547 29 0.339 0.737
CONTINUE FT 30 44 81 1.520 0.133 26 1.442 0.161 24 1.163 0.256 29 0.000 1.000

52

Oral Presentation
Do use as many figures as possible
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Oral Presentation
Guide for Visuals

 Visuals should be exhibits that you talk 
about
 Do not put lots of text on charts
 Do not read your charts for your 

presentation

 Use interactivity, video, images to keep 
your audience awake

54

Common Questions

 How did you evaluate that?
 How did you measure that?
 How did you control for extraneous 

variable X?
 Why didn’t you use statistic Y?
 Who was in your study?
 Isn’t that a biased sample?
 What was your control group?
 How did you do study procedure Z?
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Team Project Presentation Grading

 Worth ~5% of your grade.

 Timeliness
 Oral presentation
 Visuals
 Ability to answer questions
 Use of appropriate stats & graphs

56

Homework: Team Projects

 Team Project Writeup
 At least two pages long
 Outline – as discussed today
 Raw data and R runs as appendices 
 You must have some literature citations
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Team Projects

 Oral presentation
 10 minutes (hard upper bound)
 2 minutes critique
 Main idea, hypotheses, study design, results, 

conclusions
 Visualization of data
 Either

 Email ppt to me by 11am, or
 Bring memory stick with ppt
 Put on web
 (best to have a backup, including your laptop)

58

Tips
 Describe your sample

 Minimal demographics – number of subjects, broken down by 
gender

 Better: age, occupation, major, year
 Minimize text on your charts
 If you use a novel measure (e.g., new survey) you must 

give details on the measure 
 Actual questions asked
 Any reliability/validity/psychometrics done

 If you do interviews, include actual quotes
 Build from data to conclusions
 Practice your timing/delivery with your project team
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Team Projects

60

Team Projects

 Goals
 Give every student 3 cycles of proposal, 

execution, analysis, reporting of studies
 Ethnography/Descriptive Study
 Correlational / Quasi-experimental
 Experimental

 Give every student one experience giving 
oral presentation of study results
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Team Projects

 3 teams per cycle
 2-3 members each
 8 teams 

 On 3/19, 4/2 and 4/16 one member 
from each team presents results for <10 
minutes  

62

Team Projects

 Each project has 2 week duration
 Study proposal

 Due 2-3 class sessions before deadline (you may 
submit early)

 Typically two pages
 You may not collect data until I approve

 Data collection, analysis, writeup and 
preparation for oral presentation by due date 
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Team Projects

 Topic constraints
 Related in some way to IS 
 Within NU IRB constraints discussed in class

 Writeup
 At least two pages long
 Contain both raw data and visualization
 Analysis (statistics)
 Discussion (interpretation & implications)
 More next class

64

Team Projects

 Oral presentation
 12 minutes (hard upper bound)
 3 minutes critique
 Main idea, hypotheses, study design, results, 

conclusions
 Visualization of data
 Either

 Email ppt to me by 11am, or
 Bring memory stick with ppt
 Bring own laptop
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Team Projects

 At completion of each project I will ask 
you to evaluate your teammates via 
email

66

First Team Project
 Ethnographic and/or Descriptive
 Proposals due next class 3/1

 Only one paragraph for this one
 I’ll give approval within 48 hours

 1.5 weeks after spring break to conduct, 
writeup & present on 3/19

 Priorities:
 Motivation
 Methodology
 Descriptive stats
 Form of writeup & presentation
 Conclusions/Lessons learned
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First Team Project
 This is a descriptive study. It can be as simple as the ethnographic 

exercise you did in I4, as involved as the behavioral study in I8, or 
involve the  administration of a survey as you did in I9. In any case it 
should involve some measures that you can do descriptive statistics 
on.

 Proposals only need to be one paragraph long, but need to describe 
the general topic you will be investigating, the motivation for the 
study, and a description of the measures you will collect.  

 If you are doing a questionnaire or a structured or semi- structured 
interview I need to see the exact list of questions  you will be asking, 
so I that I can ensure that you are following  the IRB guidelines for 
non-sensitive topics.

67
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