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This Physical Review Physics Education Research (PRPER) Focused Collection was curated
to provide a critical examination of the quantitative methods and practices used in Physics
Education Research (PER). While quantitative research can be quite compelling as the work
often includes large numbers of people and draws on the quantitative practices in which many
physicists are trained, it also is full of decisions and nuances that can affect results and
interpretation. These decisions and nuances, in turn, affect the utility of such data. Although
we were interested in novel quantitative techniques or work (in general or with respect to PER),
we also asked prospective authors to delve deeper and to question current practices in
quantitative PER. Our aim was to ultimately draw out lessons that support the best possible
quantitative research in PER. Such work exists in other disciplines and includes work where
statistical conventions and practices are challenged [1-3]. This work also exists in PER, albeit
not in mass quantities. Some areas explored include broad discussion of the facets of
quantitative work in PER [4], issues surrounding concept inventory instruments [5—7], and
choice in research design and definitions [8,9].

The call for manuscripts was published on 15 June 2017 [10]. We received 43 proposals.
In most cases, two guest editors and a Focused Collection advisory board member reviewed the
proposals. We invited the authors of 26 proposals to submit a full manuscript.

We received 18 manuscripts by the extended deadline of 31 August 2018. The guest editors
asked 2-3 reviewers to review each manuscript, which went through the standard PRPER
review process. Twelve manuscripts were ultimately accepted for publication and can be
grouped into three major areas.

One area includes papers that consider general concerns for quantitative PER. Ding created
three genres of quantitative work in PER, noting the epistemological and ontological aspects of
each genre along with practical implications to consider [11]. Knaub et al. conducted a
two-phase study where quantitative experts familiar with PER identified fundamental issues
regarding reporting of sample descriptions, conclusions, and limitations, and the authors
examined PER manuscripts to learn the pervasiveness of these issues [12]. Springuel et al.
examined how quantitative data are encoded, i.e., what information is kept and what is removed,
and how such encoding impacts analysis [13]. Conlin ef al. advocated the importance of
publishing null results for PER [14].

The second area consists of manuscripts featuring methods that are not commonly used in
PER work. Dou and Zwolak developed a guide for using social network analysis (SNA) and
demonstrated what can be learned by applying SNA to student network data [15]. Nissen et al.
presented multiple imputation as a means of rectifying missing data issues [16]. Zabriskie and
Stewart used Conceptual Survey of Electricity and Magnetism (CSEM) data to demonstrate
how Multidimensional Item Response Theory (MIRT) can be used [17]. Van Dusen and Nissen
argued for and illustrated the use of hierarchical linear modeling to reveal important information
in the data [18]. Stephens and Marder demonstrated that we might borrow ideas from fluid
dynamics to avoid regression to the mean in longitudinal analyses [19].

The final major area consists of manuscripts that focused on comparing different techniques.
Theobald et al. featured different types of regression that could be useful for PER and other
discipline-based education research (DBER) [20]. Planinic et al. described the use of Rasch
modeling, a type of analysis to better understand how respondents interact with various
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instruments or survey items, as well as dispelled myths associated with this technique [21].
Battaglia et al. used survey data to compare hierarchical and nonhierarchical cluster analysis
and demonstrated the types of choices made with each method [22].

This Focused Collection offers the PER community with a variety of ideas to support and
strengthen the work that we conduct. A number of authors pushed on our ideas of data and analysis
providing an opportunity for an ongoing conversation about what researchers need to consider
when designing, executing, and reporting a quantitative study [11-14]. Other authors highlighted
analytical approaches that push the boundaries of quantitative PER or that solve persistent and
common issues in our analyses [15-19]. Finally, some authors showed that using multiple
analytical approaches to address the same problem will strengthen the work we do [20-22].

Our hope for this Focused Collection was to encourage researchers to publish more in-depth
examinations of quantitative PER practices. Thus, we see this Focused Collection as a
beginning to a larger conversation on how PER conducts and uses quantitative work. As the
collection indicates, quantitative methods and practices are not static. Continuing this critical
conversation about the work we do is important.

We thank Charles Henderson and the PRPER editorial board for their feedback. Debbie
Brodbar, Managing Editor, provided incredible support and advice throughout the entire
process. Our advisory board members for this Focused Collection (Lin Ding, Paula Engelhardt,
Xiufeng Liu, Tim Stelzer, and John Stewart) contributed valuable insights. We thank the authors
for submitting proposals and manuscripts, as this Focused Collection would not exist without
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