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Working Group Members: Brad Ambrose, Ian Beatty, Lillian 
McDermott, Sam McKagan, David Meltzer, Bill Reay, Miriam 
Reiner, Jing Wang

This working group had the task of arriving at a position on the 
value of non-traditional publications such as online published vol-
umes, arxiv.org, white papers, blogs, and others. I will present the 
outcomes of the group’s discussion by enumerating the principal 
topics that arose.

arxiv.org [http://www.arXiv.org]

arXiv.org is an on-line e-print service in a variety of technical fields 
including physics. It is owned, operated and funded by Cornell 
University. Publishing on arxiv.org ensures open access to authors’ 
work; however, posted items can never be removed. (Modified 
versions may be added, making earlier versions less easily acces-
sible.) As a consequence, after a paper is published in final form in 
a journal or elsewhere, an obsolete copy of the paper will continue 
to exist permanently on the web and, presumably, be visible to 
search engines. Some authors would see that as undesirable.

A potentially significant advantage is that items which may not 
easily be accessible in any other form (such as papers in obscure 
conference proceedings) may be posted on arxiv.org. Papers that 
are not yet accepted—which the authors may not wish to revise 
until some time in the future—may be posted on arxiv.org to en-
sure some degree of dissemination. 

PER-Central [http://www.compadre.org/per/]

This site is a collection of hundreds of citations and links to articles 
and dissertations, research groups, PER-based curricular materi-
als, news and events, and many other things of interest to the PER 
community. Recently, this site has published a small number of in-
vited review papers that provide extensive discussions of research-
based curriculum and instruction projects. Our group wondered 
whether, at some time in the future, PER-Central might serve as 
a venue for posting preprints, preliminary versions of instruction-
al materials and/or resources, and similar materials. As of now, 
it provides links to these materials when they have already been 
posted on another web site.

ERIC (Education Resources Information Center) [http://www.
eric.ed.gov/]

ERIC is sponsored by the U.S. Department of Education; it calls 
itself “the world’s largest digital library of educational literature.” 
It provides free access to more than 1.2 million bibliographic re-
cords of journal articles and other education-related materials and, 
if available, includes links to full text. Many PER journals and 
conference proceedings are included in the index. ERIC micro-
fiche archives are widely available in research libraries nation-
wide, but the current thrust is for digital publication. According 

to their site, “ERIC is actively seeking individual submissions of 
high-quality education-related materials for inclusion in the ERIC 
database. Types of materials appropriate for individual submission 
include research reports, conference papers and presentations, and 
dissertations and theses. ERIC does not accept lesson plans, blogs, 
or individual Web pages.” Our group felt that ERIC might well 
be a resource that is underutilized by members of the PER com-
munity.

Review Papers and Collections in Book Form

The group felt that it would be useful to have more review ar-
ticles including, perhaps, full-length “review books” (similar to 
the lengthy invited papers posted at PER Central). These could 
include guides to the PER literature, which might have special 
value for graduate students. Examples that were proposed were an 
expanded and updated version of the McDermott/Redish Resource 
Letter (Am. J. Phys. 67, 755-767, 1999), and an annotated version 
of the tabulation of PER papers published in AJP which is posted 
at http://www.physicseducation.net/current/index.html. Another 
possibility would be to have book-length collections of overview 
papers or papers focused on a single theme. As an example it was 
noted that the APS and AAPT, as part of the PhysTEC project, to-
gether plan joint publication of a book of scholarly papers focused 
on the topic of physics teacher preparation (http://www.ptec.org/
features/newsDetail.cfm?id=139).

Research-Group Web Sites
Some research groups post on their own web sites a wide variety of 
items that are unavailable elsewhere, for example: 

• “white papers” and opinion pieces

• reports

• very short articles

• teachers’ guides

• meeting notes

• validation studies of curricular methods and materials, etc. 

Non-Traditional Methods of Publication
David E. Meltzer
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There may be other viable publication venues for these types of 
materials, for example, newsletters (such as the APS Forum on 
Education), the new periodical AAPT Interactions, and the ERIC 
digital library.

Issues of Quality Control and Peer Review

The group addressed the question of how curricular materials 
might be subjected to some form of peer review or quality control 
by the PER community, apart from authors publishing articles in 
refereed journals that discussed the development of the materials. 
This was considered to be an important issue since peer review is 
given paramount importance in the physics community generally, 
and a large portion of PER work is related to the creation of cur-
ricular materials.

It was suggested that developers should report enough background 
information regarding self-testing so that, in principle, the testing 
would be reproducible by other groups. For instance, develop-
ers could provide specific diagnostic questions that others could 
use in their own assessments. Reports of this type of validation 
study should be published and disseminated in some fashion so 
they might be evaluated by peers. It might be possible to publish 
the validation studies by themselves, without extensive additional 
commentary.

There was discussion as to whether it might be possible to have a 
“validation stamp” of some type for curricular materials, provided 
by AAPT or some related group. There was skepticism about the 
practicality of this approach and the discussion was inconclusive. 
A separate question arose as to whether potential users actually 
cared much about peer review of curricular materials they might 
be considering. It is not clear that either peer review or formal 
validation studies play a significant role in convincing instructors 
to test or use new materials.

Printed Curricular Materials in Book, On-line, or other Formats

Research-based curricular materials are becoming available in 
increasing numbers of formats, both printed and electronic. The 

issue of peer review is obviously a key concern. It was proposed 
that on-line reviews of curricular materials (a single review or per-
haps multiple reviews by users) might be posted on PER-Central 
or other sites. 

A key issue is to assess the advantages and disadvantages of on-
line accessibility to curricular materials. Among the advantages 
are wide availability to users, and relative ease for developers to 
update and modify the materials. If materials are made available 
only on CD, for example, they can be relatively hard for the de-
veloper to modify or update. On the other hand, some developers 
would have a concern that, in some cases, it might be too easy for 
potential users to “misuse” on-line materials in ways not intended 
by developers (e.g., leave out important parts, modify files, etc.) 
and disseminate the altered materials. However, this is strongly 
dependent on the dissemination format since, for some materials 
such as computer animations, modifications by users may be very 
difficult to carry out. Examples of such materials are the Colorado 
PhET animations. These have been disseminated on CD to some 
extent; however, they are primarily intended for on-line use and 
thus they are easy for the developers to update. Another option 
is for open-source-style dissemination done online via a “hidden” 
website, for which access is given mainly to non-PER instructors 
who attend workshops or directly contact the curriculum develop-
ers. An example of this is the Intermediate Mechanics Tutorials 
[http://www.compadre.org/per/items/detail.cfm?ID=5522].

Graduate Students and Post-Docs

The group discussed the various incentives and disincentives for 
graduate students and post-docs to publish. One issue dealt with 
appropriate publication venues, e.g., are they the same as or dif-
ferent from those for faculty? It was felt that students can start by 
writing proceedings papers and similar short items for publication, 
but that post-docs should also be encouraged to publish in major 
journals.

Dissemination of Grant Proposals

It is possible that voluntary posting of funded or unfunded grant 
proposals, perhaps after some delay (e.g., 1-2 years), could ben-
efit both the poster via dissemination of their work, and the PER 
community by providing a model of fundable work presented in a 
successful proposal. The Group wondered whether, in addition to 
individual researchers’ web sites, PER-Central might be used for 
this purpose.

Additional Issues for Discussion

The group discussed a number of other issues without reaching 
consensus on appropriate recommendations. A number of ques-
tions were raised. Among the issues discussed were these:

1. Obtaining tenure removes one of the significant incentives to 
publish, and after obtaining tenure faculty members may focus 
on other activities determined by their own or their institution’s 
interests. This could be seen as a problem for the community as 
a whole, since significant work may not get adequately dissemi-
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nated. What changes might be made to alter this situation–or 
should it be changed? 

2. There is a distinction between “research-based” materials 
(which employ results of research) and “research-validated” 
materials (which have gone through a testing and validation 
process employing research methods and techniques). These 
distinctions can be important; should they be emphasized more 
strongly than is commonly done?

3. PRST (and numerous other journals used in PER) are not 
yet indexed on the Web of Science (Science Citation Index). 
What impact does this have, and what are the prospects for it to 
change? (Recently, Google Scholar may be growing in impor-
tance due to more comprehensive scope.)

David E. Meltzer is a Senior Research Scientist with the PhysTEC 
project and a Research Scientist in the Department of Physics at 
the University of Washington. He is also the 8th-grade science 
teacher at Seattle Country Day School.

PER and TA Preparation 
MacKenzie Stetzer
Working Group Members: Delores Alber, Katrina Black, An-
drew Boudreaux, Warren Christensen, Carol Koleci, Andy Elby, 
Jerry Feldman, Renee Michelle Goertzen, Mila Kryjevskaia, Ce-
dric Linder, and Peter Shaffer.  

The Working Group on PER and TA Preparation was given the 
task of identifying and broadly defining areas of research related to 
TA preparation that might be investigated by the physics education 
research (PER) community. Due to the wide variety of contexts in 
which TAs are expected to teach (traditional laboratories and reci-
tation sections, collaborative problem solving sessions, tutorials, 
etc.), it became clear that it would not be practical to seek a con-
sensus on a single, universally applicable model for TA prepara-
tion. The Group therefore chose to limit the context of the discus-
sion to that of graduate and undergraduate TAs teaching in small 
group sections using reformed PER-based curricula. The goal was 
to identify broad themes of research with the potential to inform 
TA preparation in this particular context.  

The general strategy of the Working Group was to begin by identi-
fying TA practices and characteristics consistent with results from 
research on student learning. These would, in turn, be used to help 
identify the desired outcomes of TA preparation. The research 
questions that the Group proposed were closely related to these 
outcomes. It was anticipated that the findings from such research 
would be of use in refining notions of TA best practices and desired 

TA preparation outcomes, and would have implications for the de-
sign and practical implementation of TA preparation programs.  
(The focus of the Working Group, however, was not on the details 
of implementation.)  

Common vision of TA best practices and characteristics

After considerable discussion, the Working Group arrived at what 
it felt constituted a provisional list of TA best practices and char-
acteristics. These were grouped into three broad categories: (1) 
knowledge and skills associated with physics content, (2) nature 
of interactions with students, and (3) metacognitive skills. The list 
generated and refined by the Group is outlined below. 

Knowledge and skills associated with physics content

The TA should possess a deep understanding of or facility with the 
following: 

• Subject-matter content
• Pedagogical content knowledge 
• Common student ideas, difficulties, and resources
• Nature of science
• Relevant scientific process skills (e.g., proportional reasoning)  
• Critical thinking 
• Epistemological goals of the course
• Representations and conventions of the course

Nature of interactions with students

During instruction, a TA’s commitment to constructivist episte-
mology should be reflected in his or her interactions with students.  
The TA should: 

• Not assume a traditional authority role, but rather be both ap- 
 proachable and professional

• Attend to both answers and reasoning, and listen for both sub- 
 stance and correctness

• Be attentive to student behavior, level of engagement, and  
 emotional state; “listening” to both verbal and non-verbal com 
 munication and also knowing when to leave a group 
 • Practice formative assessment through effective questioning
 • Recognize the difference between surface-level understand- 
 ing and deep understanding
 • Choose appropriate step sizes when guiding students


