Multi-level Research

| should venture to assert that the most pervasive fallacy
of philosophic thinking  goes back to neglect of context,

John Dewey, 1931




The Importance of Context

Early childhood developmentis strongly
Influenced by a whole host of environmental
conditions: diet , amount of stimulation in the
environment, presence of environmental
pollutants , quality of relationship with mother,
and so on.

The probability of teenagers engaging in risky
behavior is related to  being involved In
structured activities with adult involvement.

A c h 1 | edugational achievement Is strongly
affected by classroom, school, and  school system
characteristics .

What does each example share in common?




What is Multi-level Research?

Also known as mixed effects, random effects,
Hierarchical linear models

Common in Education and Organizational
Research

Nested data
Hierarchically structured




Characteristics or processes occurring at a
higher level of analysis are influencing
characteristics or processes at a lower level.

Constructs are defined at different levels , and
the hypothesized relations between these
constructs operate across different levels.




Positivist Tradition

Emphasis on control over experimental and
observational conditions

and

Reliance on control and comparison groups,

and the use of modeling techniques that
statistically or emoveo or control
of covariates

Combine to provide a lot of precision over
Inferences

But severely restrict the ability to measure or
evaluate extra - individual, contextual effects.




Positivism

Most effective at describing sciences that deal
predominantly with closed systems

With open systems, by definition, it is

Impossible to control, restrict, or remove the
effects of outside contextual influences.

Thus, it becomes important to be able to
adequately measure and analyze those
effects, using appropriate multilevel methods.




Why Multi-level analysis?

Data conceptualization and analyses map on
to actual structure of data

Avoid conceptual fallacies due to
misspecification of level of analysis
Better account for lack of independence of data

points
Violation of independence assumption leads to
wrong sample sizes, wrong SEs, misestimated

precision and inaccuracy of inferences




Risk factors for CVD usually analyzed as
|l ndi vidual vari ables (st

But
s lack of exercise an individual issue of
personal choice, oris it an ecological issue of

ack of access to opportunities for physical
activity in the immediate neighborhood?




Three-Level Clustered Data

(Students nested in classrooms nested in schools)

School 1... Level 3
Classroom 1 Classroom 2... Level 2
Student 1 Student 2 Student n, Student 1 Student 2... Level 1

Level 1 Variables: Student Achievement Score, Gender, Student’s SES...
Level 2 Variables: Teacher experience, Class size ...
Level 3 Variables: School locale (Rural or Urban), School percent low income




Order Family Genus Species

py Ay
S = Panthera £% @;«:.%? ;
o ® pardus \
S
=
(@] QO .
2 = = Taxidea
= c % taxus
S @ | =
b D
. 5
) P~
@ =
N
@]
QO
EI §
& &
D

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Examples

Employees

Work Groups/Teams
Employee job satisfaction 09 affected by employee
personality (employee level), team size, average
tenure (team level)
Job satisfaction may affect outcomes at various
levels (intent to quit, team performance)

Variables at different levels may interact




Terms

Global variables
Measured at their natural level

Aggregation

Move upwards to higher level
Analytical Variables

Aggregated from variables at lower levels
Disaggregation

Move downwards to lower level

Contextual Variables
Disaggregated from variables at the higher levels




Compositional Effects

When inter - group (or inter - context)
differences in an outcome (for example,
disease rates) are attributable to differences
In group composition (that is, in the
characteristics of the individuals of which the
groups are comprised) they are said to result
from compositional effects




Contextual Effects

When group differences are attributable to the
effects of GROUP LEVEL VARIABLESr properties

The effects of variables defined at a higher level
(usually at the group level) on outcomes defined
at a lower level (usually at the individual level)
after controlling for relevant individual level
(lower level) confounders.

Most often used to refer to the effect of

a DERIVED GROUP LEVEL VARIABL@&or example,
mean neighborhood income) on an individual
level outcome (such as blood pressure) after
controlling for its individual level namesake (for
example, individual level income)




Fallacies of the Wrong Level

Ecological Fallacy
Making substantive conclusions at lower level from
aggregated data analyzed at  higher level
Ecological correlations 8 correlations made at
aggregate level




Ecological Fallacy

The Robinson effect

A 1950 paper by William S. Robinson computed the
lliteracy rate and the proportion of the population

born outside the US for each of the 48 states +

District of Columbia in the US as of the 1930 census.

llliteracy and proportion of immigrants were
associated with a negative ¢

The greater the proportion of immigrants in a state, the
lower its average illiteracy.

However , when individuals are considered, the correlation
was +0.12

Immigrants were on average more illiterate than native citizens.
The negative correlation at the level of state
populations was because immigrants tended to settle

In states where the native population was more
literate.




What can we conclude?
Top 10 Best (and Worst) Educated States, and How They Voted

ranked by percentage of residents 25 years of age or older with college degree or more

23.0% 8.Indiana
23.6% 9. Tennessee
23.8% 10.0Oklahoma

v 7

33.4% 8. New Hampshire
32.9% 9. New York
32.4% 10. Minnesota

ezt Bast Educated roazwr Worst Educated
39.1% 1. Massachusetts i 18.5% 1.West Virginia L
36.9% 2.Maryland 19.8% 2. Mississippi L
36.7% 3. Colorado | 20.3% 3. Arkansas -1
36.2% 4.Connecticut - 21.1% 4. Kentucky 2
35.4% 5.Vermont 2 21.1% 5. Louisiana § 1
35.3% 6. New Jersey i 223% 6.Alabama f
35.1% 7.Virginia | 22.5% 7.Nevada 3
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Last Election

W 2016 State Election Votes vs. 2017 State Education Rankings /]

Top 10 Highest Top 10 Least
Educated States Educated States
@® Massachusetts Oklahoma @
@® Maryland Texas @
@® Colorado Tennessee @
@ Connecticut Alabama @
@® Vermont Nevada @
@® New Hampshire Kentucky @
@ Vvirginia Arkansas @
@ Minnesota Louisiana @
@ Washington Mississippi @
® New Jersey West Virginia @
o Voted Democrat :Joted Republicar:n
in the 2016 Election in the 2016 Election

Erdllcallon Sources: Data sed to create this mnking were collectad from the LS. Consus Bursau, National Center for Education Statistics, The Chronicle of Higher Education and U.S, News & World Report,
slatu.-’s‘lws.f
NIB Vating Results Sourea: hitp/fwwwpalities.
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Atomistic/Individualistic Fallacy

Making substantive conclusions at  higher level from
aggregated data analyzed at  lower level

Disaggregate class size and class mean exam scores to
Individual student level

Individual level correlation between two disaggregated
variables will be much larger than the corresponding
higher level correlation
For example, it might be true that there is no correlation
between infant mortality and family income at the city level,

while still being true that there is a strong relationship
between infant mortality and family income at the individual

level.
All aggregate statistics are subject to compositional effects,
so that what matters is not only the individual - level

relationship between income and infant mortality, but also the
proportions of low, middle, and high income individuals in
each city.



http://en.wikipedia.org/wiki/Correlation

Atomistic/Individualistic Fallacy

For example, a study of individuals may find that
Increasing individual level income iIs associated
with decreasing coronary heart disease mortality.
If it is Inferred from these data that, atthe
country level, increasing per capita income is
associated with decreasing coronary heart
disease mortality, the researcher may be
committing the atomistic fallacy (because across
countries, increasing per capita income may
actually be associated with  /ncreasing coronary
heart disease mortality)




Atomistic Fallacy




