Quasi-experimentation

Applied social science researchers are often interested in assessing the effects
of treatments. For example, program evaluators have estimated the effects of
television shows, drug abuse interventio_‘q_s, and hw&&m&g_ﬁo-
grams, to name just a few of the types of treatments that have been of interest.
Randomized experiments and quasi—eXperiments are two research designs that
are used to assess the effects of treatments. In both randomized experiments
and quasi-experiments, comparisons are drawn between what happens when a
treatment is present and what happens when no treatment (or an alternative
treatment) is present.mween these two design types is that in
arandomized experiment, a random process determines who receives the treat-
ment and who receives the no-treatment or alternative treatment condition,
whereas in a quasi-experiment, assignment to treatment condl‘uons is deter-

. mined nonrandomly. -~

In this chapter we focus on quasi-experiments, explicating four prototypi-
cal quasi-experimental designs: before-after, interrupted time series, regres-
W@y, and ngnequivm designs. For purposes of compari-
son, we also briefly discuss randomized experiments.

B Threats to Validity
gﬁ s Tl

The size of a treatment effect depends on five factors: the cause, the recipients,

the setting, the tlme and the outcome varlable Consider each of these five
factors in turn. Flrst the size of the treatment effect depends on the treatment
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or cause. For example, the effect of taking an aspirin is different from the effect
of taking an antihistamine, and the effect of taking one aspirin tablet is different
from the effect of taking two. Second, the size of the treatment effect depends
upon the recipients, that is, on who receives the treatment. For example, the
effect of aspirin can differ across people, reducing headache pain in most but
perhaps increasing headache pain in those allergic to aspirin. Third, the size of
the treatment effect depends on the setting. For example, the effect of aspirin
on headache pain can depend on the surrounding environment, perhaps having
little effect in a noisy bar but a large effect in a quiet seaside cottage. Fourth,
the size of the treatment effect depends on the time between when the treatment
is administered and when the effect is assessed. For example, aspirin takes time
to have any effect on headache pain, then the effect increases, and then the
effect subsequently decreases over time. Fifth, the size of the treatment effect
depends on the outcome variable. For example, aspirin can affect headache
pain and the risk of a heart attack, but has little or no effect on visual acuity
and weight loss.

To designate the treatment effect that is being assessed, a researcher speci-
fies or labels the five factors described above. However, the researcher could
misspecify or mislabel any of these five factors. For example, imagine that a

researcher estimates the effect of a treatment by comparing those who volun-
teer Tor the treatment with those who refuse to take the treatment. Further,
suppose the researcher concludes that observed differences in outcome are due
to the treatment, whereas the observed differences in outcome are really due
to initial differences between volunteers and nonvolunteers—differences that
would have been present even if the two groups of individuals had received the
same treatment. In this case the researcher has misspecified or mislabeled the

cause of the effect: The effect is due not to the treatment, as the researcher

mmal differences between the treatment groups. In analogous
ways, a researcher may also mislabel the setting, recipients, time, and/or out-
come variable.

That an alternative label for one of the five factors might be correct threat-
ens the validity of the label that has been given. For this reason, an alternative
label is called a threat to validity. In the preceding example, the presence of
initial differences between the treatment groups is a threat to validity because
these initial differences could account for the treatment effect but were ignored

in the label that was given by the researcher. Threats to validity are also called

ival hypotheses or glternative explanations, because a threat to validity pro-
vides an alternafive way to account for an effect. One of the major tasks of the

researcher in estimating treatment effects is to recognize and cope with threats
to validity.

In their pioneering work on quasi-experiments, Campbell and Stanley (1963,
1966) codified . Cook and
Campbell (1975, 1979) have expanded The Tist into five catégories of threats:

internal validity, construct validity of the cause, construct validity of the effect,
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external vahdlty, and wCal conclusion validity. Cook and Campbell s five

“types of Validity threats concern mislabelings of the five factors of an effect;

however, the mapping from the five types of threats to the five factors is not

one-to-one but somewhat more complicated (Mark, 1986). As we shall see, Quasi-
internal validity and construct validity of the cause are both mislabelings of the ~ experimentatior

@Qonstxuct validity of the effect is a mislabeli f th€ outcome variablp. 195
Bxternal validity is a;r_n_ls_lg_lgg_lg;gmh@@gi_@ts, setting, or tim&) Statistical

co clusxon validity is a mislabeling of the uncertainty that exists about at@;’
timate of a freatment effect We describe each of these five types of threats to
vahd1ty further below.

[0 Internal Validity

The effect of Treatment A, compared with Treatment B, is the difference
between (a) the outcome that would have arisen at Time 2 if Treatment A had
been administered at Time 1 and (b) the outcome that would have arisen at
Time 2 if Treatment B had been administered at Time 1 instead but (c) every-
thing else at Time 1 had been the same. The effect of Treatment A compared
with no treatment is defined in the same way, but with “no treatment” replacing
“Treatment B” in the definition. For example sthe effect that aspirin, compare
with no aspirin, has on headache pain is the difference between (a) the headache
. pain that would have been present if aspirin had been taken some time earlier
| and (b) the headache pain that would have been present if no aspirin had been
__taken at the earlier time but (c) everything else had been the same initially?
comparison, between what would subsequently happen if a treatment had been

given earlier and what would subsequently happen if either no treatment or an
alternative treatment had been given earlier, but where everything else had
initially been the same, is called the {deal comparison.

* Unfortunately, the ideal comparison cannot be obtained in practice. This
is because everything else cannot be the same if a treatment is to be adminis-
tered in one condition and not administered in the other (or if a treatment is to
be administered in one condition and an alternative treatment is to be admin-
istered in the other). Something else must differ at the time the different treat-
ments are introduced. For example, a researcher could compare (a) headache
pain in a group of individuals who earlier had taken aspirin with (b) headache
pain in a group of individuals who earlier had not taken aspirin. But in this
case, not only are the treatments different in the two conditions, but the indi-
viduals receiving the treatments are different as well. Alternatively, a re-
searcher could compare headache pain in a group of individuals before taking
aspirin with headache pain in that same group of individuals after taking aspi-
rin. Although this comparison holds the individuals constant across the treat-
ment conditions, time and changes that would occur over time even in the
absence of a treatment effect are not held constant.

\ Obtaining the ideal comparison would require the researcher to have the
)Q/ ability to travel backward in time. Given this ability, the researcher could
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administer the treatment and measure the outcome variable at some later time.
Then the researcher could go back in time so as to start over again, with every-
thing returned to the same initial state except that no treatment (or an alternative
treatment) would be administered and the outcome variable would again be
measured at the same later time. In theory, this could produce the ideal com-
parison—but time travel is of course impossible in practice, so the ideal com-

parison is also impossible.

- An advantage of the ideal comparison is that any difference between the
treatment conditions at Time 2 could be due orly to the treatment differences
that were introduced at Time 1, because everything else would have been the
same. In contrast, in any comparison that can be obtained in practice, a differ-
ence between the treatment conditions at Time 2 could be due either to the
treatment differences that were introduced at Time 1 or to the other differences
that existed between the treatment conditions, or to both. If a researcher con-
cludes that an outcome difference is due to a difference in treatments when the
outcome difference is at least partly due to other things that varied across the
treatment conditions, he or she is making a mistake. In particular, the researcher
would be mislabeling the cause of the effect. The sources of such mislabelings
(i.e., the other things, besides the treatments, that vary across the treatment
conditions) are called threats to internal validity. A

For example, suppose a researcher compares two groups of individuals,
one of which received aspirin and the other of which received no analgesic.
Further suppose that the two groups of individuals differed in the degree of
headache pain they felt at the start of the study and, as a result, would have
differed in the degree of headache pain they felt at the end of the study even if
they had both received the same treatment. Then, if the researcher concludes
that the observed difference in headache pain at the end of the study was due
to the effect of the aspirin, he or she has mislabeled the cause of the observed
difference. The observed difference was due not only to any effect of the aspi-
rin, but also to initial differences between the groups. In this example, the initial
group differences, also called initial selection differences, are a threat to inter-
nal validity.

Because the ideal comparison is unattainable, threats to internal validity
are always present. That is, any comparison used to estimate an effect in prac-
tice will necessarily differ from the ideal comparison, and all such differences
are potential threats to internal validity. If threats to internal validity are ig-
nored, the cause of the effect could be mislabeled. Different threats to internal
validity arise in different types of comparisons. Therefore, we explicate spe-
cific threats to internal validity when we discuss different design options.

L Construct Validity of the Cause

As just described, a threat to internal validity is a mislabeling of the cause
of an effect. A threat to the construct validity of the cause is also a mislabeling
of the cause of an effect. But although they both involve mislabelings of the







