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Beyond Convenience: Sampling for Methodological Rigor and Sociocultural Impact

Background
Conceptual understanding in chemistry is at the 

heart of the Next Generation Science Standards.1

Molecular-level reasoning skills help students 

develop conceptual understanding.2

Molecular-level teacher Professional Development (PD) is crucial. 

Enter: The VisChem Project.

Selection of PD participants has implications for where the work will 

be implemented, and therefore who will be impacted.

When the study employs quantitative or mixed methods, the broader 

impact goals of the PD in terms of social impact may not align with the 

intellectual merit goals of the study.

There are sociocultural issues that should be taken into account (when 

considering educational debts owed) 3 in addition to the educational 

goals of the PD program. 

Types of Sampling in Research
Sampling can be broadly categorized into three types:4

1. Probability Sampling 

2. Purposive Sampling 

3. Convenience Sampling 

Most qualitative research in education falls into the category of 

convenience sampling (e.g., instructors using their own students as their 

sample).

This work presents the case for a multiple criteria purposive sampling 

technique to be used when possible.

How can we use purposive sampling techniques 

when PD applicants vastly outnumber available 

spots for participants?

Guiding Question

Methods

Applicants

• Teaches chemistry at public US high school

• Has 3-20 years of teaching experience

• Is willing to do virtual PD

• Weighted ranking system & monitoring

• Economic need (school)

• Minority population (school)

• Years experience (teacher)

• Number of chemistry students (teacher)

• Essay responses rated according to student centeredness

• Aiming for geographic diversity

• 1 teacher/school

• 1-2 teacher(s)/state

Candidates

Finalists

Participants

Results

•Economic Need and Minority Serving Status saw noticeable shifts 

from lower percentages to high percentages in raw makeup of status.

•Teacher Experience and Chemistry Students Taught both retained 

representativeness of the applicant pool and targeted the ideal 

demographics for the study (mid-career teachers and ~100-150 

students).                    

•Geographically, diversity was well maintained through the selection 

process.

Essay Responses
•Free response essay questions were qualitatively evaluated at the 

Finalists stage to separate Alternates and Participants, based on the 

student centeredness of the response. 

•Examples of Student and Teacher centered responses to each of the 

primary essay questions can be found in the document linked below.

•These plots demonstrate that at every stage of our selection process, we retained 

•high needs, high minority serving schools.

• a mix of school sizes.

• a mix of school locales.

Limitations

•Variables monitored simultaneously, but separately (i.e., via the 

histograms, not a la  the bubble plots)

•Would have been possible to get high needs, low minority status or 

vice versa, rather than high needs and high minority status

•Definition of “minority” based on minority racial/ethnic group in the 

US rather than underrepresentedness in STEM (i.e., Asians/Asian 

Americans contributed to minority percent)

Conclusions
•Targeting of systemically disenfranchised school populations is 

possible while also targeting teachers with the necessary qualifications 

for successful implementation of professional development goals. 

•When considering the interplay of intellectual merit (i.e., 

methodological rigor) and broader impact (i.e., sociocultural impact), 

it is possible for the sampling method to influence both.

Implications
• PD Implications: Resources normally available to wealthier schools 

can be made available to poorer/minority serving institutions if school-

specific variables with sociocultural interest are actively monitored 

during the participant selection process.

• Research Implications: Diverse populations (schools) can be 

systematically selected for study, to broaden the literature base 

surrounding equity-inspired research. 
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