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1. Determine if you have an adequate sample size

Determining adequate sample size is complex, and is dependant upon a variety of fac-
tors such as the strength of the program effect, the sensitivity and alignment of the
instrument being used to measure the outcome, etc. Although there is no simple “right
answer,” aminimum sample size of approximately 60 teachers (plus their classes) — 30
in the TAH program group and 30 in the control group - is generally needed to produce

strong evidence about a project’s effect such as TAH on student achi evement?.
Although it is possible that impact might be detected with smaller sample sizesif the
true effect islarge, this minimum sample of 60 teachers will alow the evaluation to
identify TAH programs that have a modest or large effect on student achievement, not
just those with alarge effect; and this sample size increases the evaluation’s ability to

also examine impact on teacher content knowledge, as well as student achievement.?

As noted above, however, sample size estimations are not simple. For example, these
estimates assume that the TAH program provides roughly the same professional devel-
opment to all participating teachers. However, many TAH programs provide either dif-
ferent professional development to different teachers (e.g. one summer course for

1. Thissample size estimate is based on the following assumptions: the desired power for the
study is .80; the project’s true effect sizeismodest in size (e.g. at least .2 standard deviations);
each teacher has 35 students total in his or her American History classes; the intra-class corre-
lation is 0.075; a covariate (baseline test scores) with a .8 correlation with outcomesis used on
estimating the project’s effect; the study seeks to estimate the project’s effect at the .05 level of
significance in atwo-tailed test; and the study obtains outcome data for 80% of the original
sampl e of teachers and students (Coalition for Evidence-Based Policy, 2005).

2. Measuring impact on teacher outcomes such as teacher content knowledge generally requires
alarger sample size than that needed to measure the effect on student achievement because the
statistical power from including teachers with their classes of studentsislost.
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middle school teachers, another for high school teachers), or provide options for teach-
ersto choose from avariety of different TAH professional development programsin a
manner that allows for varying degrees of involvement and participation (e.g. one
teacher might attend the summer course, and three additional sessions during the school
year while another teacher attends the same summer course but only one additional ses-
sion). In these instances where teachers receive varying degrees or types of TAH pro-
fessional development, then the minimum sample size increases.

2. Ensure the Integrity of the Random Assignment

Given that random assignment isintegral to experimental design evaluation, the project
administrators and evaluator need to be committed to ensuring the integrity of the ran-
dom assignment process, including adhering to the following:

1. Indtitutional independence of the assignment process. The random assignment pro-
cess should be conducted by athird party researcher independent of the TAH project
and evaluator(s).

2. Centralized procedures and decision-making. To ensure that the random assignment
processis not undermined, all decisions related to departures from the established
process should be made by the objective third party researcher.

3. Quality control system. After assignment is completed, the evaluator(s) should audit
the randomization process to ensure its fidelity and detect any flaws. All departures
from random assignment should be tracked and reviewed to minimize the chances
for subversion of the random assignment process.

4. Analysisof group eguivalency. In smaller trialsit is possible for random assignment
to produce, by chance, intervention and control groups that differ systematically in
various characteristics. Therefore, the evaluator(s) should examine any available
pre-program data (e.g. teacher characteristics, classroom-level student test scores,
etc.) to ensure pre-intervention group equivalence.

In addition, the students should be assigned to their History classes through the schools
usual scheduling process, rather than based on which teachers are participating in the
TAH program. Assignment of students based on which teachers are in the TAH pro-
gram would undermine the randomization.

3. Select Appropriate Outcome Measures

Unfortunately, unlike content areas such as mathematics and language arts, most
schools do not already administer achievement tests that can be used for the experimen-
tal evaluation of TAH programs. Therefore, the evaluation will likely need to include
the selection and administration of an instrument to measure outcomes.

The TAH project goals need to guide the selection of outcome measures for the evalua-
tion. For example, if the primary goal of a TAH program is to increase student knowl-

edge of the state’s history, then the sel ected outcome measure needs to focus specifically
on the targeted content knowledge related to the state’s history; and if a TAH program’s
focusis American History during the Civil War era, then the selected outcome measure
needs to specifically focus on the Civil War era. Similarly, if a TAH program includes

goalsrelated to student motivation and/or interest in American History there should be
student outcome measures related to student motivation; and if aprimary goal of aTAH
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program is to change students' ways of thinking about history or increasing student’s
historical thinking/analysis skills, then the student outcome measures should also
include measures of students' understanding and use of historical thinking/analysis
skills.

This close alignment of the selected outcome measure and the primary purpose of the
TAH program is critical to the success of the evaluation. If thereis not close alignment,
then the experimental design evaluation is not likely to detect impact even if thereisa
significant impact. For example, an experimental design evaluation of a TAH program
that has a primary goal of increasing student knowledge of American History during the
Civil War eraisnot likely to detect even large program effectsif ageneral social studies
achievement test is used as the outcome measure. The general socia studies achieve-
ment test might include (at best) one or two items that pertain to American History dur-
ing the Civil War era, and therefore will not be areliable or meaningful measure for this
particular program.

In addition to alignment issues, the reliability (i.e. consistency, accuracy and reproduc-
ibility of ameasure) and validity (i.e. appropriateness, meaningful ness and useful ness of
the specific inferences made from test scores) of outcome measures should also be taken
into consideration. Many instruments have been subjected to psychometric tests that
provide indicators of the instrument’s validity and reliability.

Given that impact on studentsis akey TAH program goal, student level measures are
generally important to include in experimental design evaluations of TAH. An addi-
tional option to consider isincluding teacher-level outcome measures. Given that it
often takes many years for impact on students to become evident, and improving teacher
knowledge/skillsis akey intermediate goa of TAH, including measures of teacher con-
tent knowledge or teaching methodol ogy may provide preliminary evidence of program
impact at an early dateintime. Unfortunately, as noted above, sample sizes of teachers
may not be large enough to generate strong evidence about the effect on teacher content
knowledge.

If possible and appropriate for agiven TAH evaluation, the quality and rigor of the
experimental design evaluation will also be improved by including measures of the fol-
lowing:

a. “Pretest” or “pre-intervention” measures. Although the random assignment process
is designed to minimize any pre-program differences between the treatment and con-
trol groups, it is also helpful to have a“pre-test” or “pre-intervention” measure to
ensure the equivalency of the groups, particularly with relatively small sample sizes.

b. Measures of Project Implementation. If possible, the TAH evaluation should
include measures of the extent to which the professional development isimple-
mented in the intended manner, and the extent to which the teachers apply new
knowledge and skills learned through the TAH program. These measures of pro-
gram fidelity and follow-through will help to determine the extent to which any find-
ings of non-significance or impact are due to the program not being implemented in
the intended manner rather than the program itself having no effect.
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c. Measures of “treatment exposure.” Many TAH programs consist of multiple pro-
fessional development components (e.g. summer sessions, one-day modules during
year, mentoring component). Even if a program is not intentionally designed for
teachersto participate in only some components of the program, there will be at least
some teachers that in actuality do not attend all components of the program. For
example, including a measure of “treatment exposure” allows the evaluation to dif-
ferentiate between those teachers who attended atotal of 10 hours worth of training
from those who attended 80 hours worth of training.

d. Long-term educational outcomes. Although it may not be possible in many TAH
evaluations due to small sample sizes, attrition or resources, including measures of
long-term student outcomes is beneficial for understanding the sustained impact of
TAH programs.

4. Take Steps to Minimize Common Threats to Internal Validity

Toyield findingsthat are credible, threats to the internal validity of the study need to be
controlled. This can be accomplished by using a strong design that minimizes the

potential threatsto achieving valid results. The most commons threats to internal valid-
ity for TAH programs that have not been addressed previously in this document include

the following™:

History: Non-TAH events that happen during the treatment may result in effects not
caused by the TAH program. For example, teachers may gain knowledge or skills
related to American History from outside sources rather than TAH. To guard against
such threats to the internal validity of the study, the evaluators should maintain an
awareness of other programs occurring in the schools, and collect relevant data related
to non-TAH professional development or events that might impact results.

Experimental mortality/attrition: It is not unusual for professional development pro-
gramsto lose program participants for a variety of reasons (e.g. retirement, teacher
mobility, teacher chooses not to participate any longer). Even if the attrition between
treatment and control groupsissimilar, the attrition may be an issue due to therelatively
small sample sizes for most of the TAH programs. To maintain the integrity of the ran-
domization, it isimportant to obtain data for at |east 75-80% of the teachers originally
randomized, and the studentsin their classes. Offering incentives for participation for
both treatment and control group may help minimize attrition. In addition, collecting
and analyzing outcome data for all teachers randomly assigned, even those interven-
tion—group teachers who do not actually complete the TAH program, can help minimize
threats to validity. This“intention-to-treat” approach is designed to ensure that the
intervention and control groups remain equivalent over the course of the study.

1. Other common threats to internal validity (e.g. selection, maturation) are not addressed here
because these particular threats are not generally as pertinent to TAH programs using experi-
mental design evaluation or have been addressed el sewhere in this document.
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