Peer Review for Online Learning Objects via MERLOT
Valerie L. Young
Ohio University

Abstract

With the rapid advances in computer technology and software over the past 10 years, it has
become increasingly attractive from a pedagogical viewpoint to develop computer-based
simulations and tutorials to allow our students to explore and learn chemical engineering
principles. However, development of such “learning objects” can be given short shrift when
professional contributions are evaluated, partly because they typically have little impact outside
the class for which they are developed, and partly because professional review committees
seldom feel they have a basis for evaluating the quality of the contribution. In contrast,
professional review committees are able to rely on peer review of proposals and journal
publications when evaluating the quality of a faculty member’s contributions in technical
research. For faculty who invest time and effort to develop learning objects because they feel it
is “the right thing to do”, it would be pleasant to have a mechanism for broad dissemination and
peer review of these contributions. This is one step to increase the respect for teaching as
research and research on learning in engineering programs.

The Multimedia Educational Resource for Learning and Online Teaching (MERLOT,
www.merlot.org) is a database of educational resources, primarily for post-secondary education.
It includes both discipline-specific resources (e.g., demonstrations, tutorials, on-line experiments,
course notes) and more general resources for educational research and improvement (e.g.,
guidelines for writing and assessing student learning outcomes). Although other databases exist,
MERLOT is unusual because it includes a system for peer review. Editorial boards assign
objects already in the database to reviewers with relevant technical expertise. Reviewers’
comments on technical content, ease of use, and educational potential are then displayed in the
database along with the link to the learning object as well as suggestions for how to incorporate
the learning object into a course. The MERLOT engineering editorial board is actively seeking
chemical engineering learning objects to be linked to the database, chemical engineers to share
strategies for using these learning objects, and chemical engineers to act as peer reviewers.

This presentation will provide an overview of the chemical engineering learning objects
currently linked to the MERLOT database. However, it will focus on the MERLOT peer review
process, and the information that it generates for users of the learning object and for reviewers of
the professional contribution.

What is MERLOT?

The Multimedia Educational Resource for Learning and Online Teaching (MERLOT) database
is a catalog of on-line tools for teaching and learning. The tools, or “learning objects”, are
owned by their authors and do not reside on MERLOT computers. MERLOT catalogs these
learning objects by subject area, provides links to them, and provides descriptions and peer
reviews that indicate the learning objectives addressed by the object and document the
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contribution of a learning object to the scholarship of teaching. The MERLOT homepage
(Figure 1) url is www.merlot.org.

@ MERLOT Home Page - Metscape
. File Edit Miew Go Baookmarks Tools 'Window Help

@ @ O |? hittp: v merlot.org/Home. po
- Q Q

- [=5]x]

I [G\Seamh ] égo @ |

L B EdMal &AM 48 Home G2 Radio Metscape ©ly Search £JBookmarks %% Instant Meszage % WebMail 5 Radio % People 3 ESSCC 2003C.. %% Yellow Pages »
HMERL()T Search Materials| @
adwaniced search | search more digital libraries | search tips
Multimedia Educational Resource

for Learning and Online Teaching

Home |
Welcome to MERLOT!

- Communities

Hello, Valerie Young | Don't Remember Me

Highlights MERLOT is a free and open resource designed primarily for faculty Browse the Collection by Subject

Tasting Room
Leam about the MERLOT project

Calendar
Eventz and announcements

MERLOT Conferences

Yearly Intemational Conferences

Feer Review Process
How matenials are reviewed

Assignrments

Leam more about assignments

Recent Additions
The newest materials in MERLOT

Services

and students of higher education. Links to online leaming

Arts
materials are collected here along with annotations such as peer Business
reviews and assignments. Educatian

Humanities

You are welcome to browse the collection or search for materials.
Members may add materials, comments and assignments to
MERLOT. Membership is free.

Mathematics and Statistics
Science and Technalo
Social Sciences

MERLOT
AWARDS

What would you like to know?

What will | see when | look at a learning material?
Whatcan | do with the materials | find ih MERLOT?
Wiho contributes the materials to MERLOT?

Who oversees and maintaing MERLOT?

The MERLOT Community

MERLOT is als0 a community of people wha are invalved in
education. Community members help MERLOT grow by
contributing materials and adding assignments and comments.
hany community members make their professional infarmation
available in MERLOT's member directory.

Federated Search
Search multiple digital libraries

MERLOT RS
Syndicated MERLOT content

home | ities | browse materials | i material | member directary | help

site index | contact uz

ORA SO : S S
Figure 1. The MERLOT homepage

Users can browse by subject or search by key word. Pedagogical resources useful in any
discipline are found under “Education”. Resources for engineering course content are found
under “Science and Technology”. One goal of the MERLOT engineering editorial board is to
build the collection and the traffic in engineering so that engineering will become a member of
the top-level subject list, not a category under Science and Technology. Anyone can browse the
material in MERLOT, follow the links, and use them. Chemical engineering educators are
encouraged to become members (it’s free) and help build the MERLOT community.
Membership does not require you to contribute or review objects or otherwise serve.

Learning objects enter MERLOT upon being added by a MERLOT member. Any member can
add a learning object by clicking on “Contribute Material’. MERLOT is a catalog, not a
repository. The author of a learning object retains full copyright and full control. MERLOT
members are encouraged to add any useful online learning object, not just objects they author.
When you add a learning object, you provide a brief description of the object and identify the
subject area(s) under which it should be filed. The object will appear in the database
immediately; peer review follows.
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Each major discipline areas in MERLOT has an editorial board. (Valerie Young is a member of
the MERLOT Engineering Editorial Board.) Editorial Boards periodically triage new learning
objects and identify promising ones for peer review. A peer-review team consists of two
educators in the discipline who rate the learning object for Content Quality, Potential
Effectiveness as a Teaching Tool, and Ease of Use. The peer-review team also summarizes the
learning goals and target student population for the learning object, and suggests ways in which
it might be used. The MERLOT peer reviews are true reviews, separate from the
“amazon.com”-style user comments that may also appear for an object.

MERLOT is unique because it (1) covers a wide range of disciplines, (2) is focused at the
university level, and (3) includes peer review and other ancillary documentation to assist
educators in using the learning objects and in obtaining credit for developing them. Computer
Aids for Chemical Engineering (CACHE), is a not-for-profit organization whose purpose is to
promote cooperation among universities, industry and government in the development and
distribution of computer-related and/or technology-based educational aids for the chemical
engineering profession. (The CACHE collection is catalogued in MERLOT.) However,
CACHE does not grow “from the grass roots” as MERLOT does. CACHE focuses on chemical
engineering, while MERLOT spans a variety of disciplines. Also, links in MERLOT are
regularly verified and dead links removed. One can also uncover a variety of learning objects
using a standard search engine such as “Google”. However, these will lack the peer reviews and
suggested assignments that MERLOT provides.

The Peer Review Advantage to Learning Object Developers

Promotion and tenure committees measure research “quality” in a variety of ways: presentations
delivered, publications in peer-reviewed journals, grant proposals funded, comments by
reviewers of proposals and publications, graduate degrees completed, reference letters from
established researchers in the field. However, in many engineering schools, measurement of
teaching “quality” relies heavily or exclusively on student evaluations. Engineering faculty often
develop learning objects for personal satisfaction, not because they expect this contribution to be
recognized in the promotion and tenure process. The development of learning objects is
undervalued in professional evaluations at least partly because committees are unsure how to
evaluate their quality, contribution to student learning in the author’s course or in the broader
discipline community, or potential to enhance the reputation of the author and the institution.

For the educator who develops learning objects, MERLOT offers two advantages. First, it

makes your work widely accessible without your losing control over it or having to redevelop it
to meet externally-imposed standards. Second, it provides formal documentation of the quality
of your work and its potential impact on student learning in and beyond your individual course.

Current MERLOT Chemical Engineering Content

As of January 2005, MERLOT catalogued 326 engineering learning objects, 24 in chemical
engineering. These include simulations, virtual laboratories, tutorials, calculation tools, and
other collections of links and objects. For example, “McCabe Thiele Method” is a tutorial by
Venkat R. Bhethanabotla of the University of Southern Florida that includes text background on
distillation, describes and illustrates the McCabe-Thiele method, and includes a self-test.
“Chemical Reactivity Worksheet”, produced by the National Oceanic and Atmospheric
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Administration, is a tool for projects in a safety or design course which allows the user to
evaluate the risk of mixing any of more than 6000 hazardous substances with air, water, or other
chemicals. “Process Dynamics Online Laboratory” and “Control Systems Lab Online”
developed by Jim Henry at the University of Tennessee Chattanooga allow students to run actual
experiments remotely. In addition, chemical engineering educators find a variety of useful
learning objects in the chemistry, mechanical engineering, and materials engineering catalogs,
and pedagogical tools in the education catalog. Some objects are cross-listed in multiple subject
areas. Chemical engineering educators are encouraged to add any objects they have found
useful. If you are reluctant for some reason to join MERLOT, e-mail the url for the object to
Valerie Young (youngv@ohio.edu) and I will do it.

Example Peer-Reviewed Learning Object

When you click on the listing for an object in MERLOT, the “detail view” appears. Figure 2
shows the detail view for “Virtual Tour of a Steam Turbine Cogeneration Power Plant”, by Carl
Lira of Michigan State University. Clicking the links at the top of the page will allow you to
view the Peer Reviews and suggested Assignments for this object.
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Figure 2. A peer-reviewed learning object “detail view” in MERLOT

The MERLOT Peer Review Process
When learning objects are added to MERLOT, they are triaged by the Engineering Editorial
Board. Objects with the highest triage ratings are given priority for peer review.
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Two engineering educators review each learning object. Typically, the lead reviewer is a
member of the Editorial Board. Each educator writes an independent review, and then the lead
reviewer consolidates them. The review consists of two parts. The first is a description of the
object; the second is the evaluation.

The description gives an overview of the object’s topic and capabilities, states the learning goals
addressed by the object, identifies the target audience, identifies prerequisite knowledge or skills
required, describes some recommended uses of the object, and lists any special hardware or
software requirements. Some of these elements may have been addressed by the original author
as part of the learning object. In other cases, the reviewers must formulate them.

The learning object is evaluated for Content Quality, Potential Effectiveness as a Teaching Tool,
and Ease of Use. Each reviewer rates the learning object 1 — 5 in each of these three categories,
and then gives an overall rating. Content Quality considers the validity and significance of the
content. Is the content valid, accurate, and reliable? Does the content teach important, valuable,
or educationally significant concepts, models, or skills in the discipline? Potential Effectiveness
considers the material’s likely ability to improve teaching and learning, given the ways faculty
and students could use the material. Will it effectively help learners achieve the learning goals?
Is there clarity, focus, and organization? Compared to other methods of teaching the same
concept, models, or skills, is this learning material just as effective or better? Is it an innovative,
new, original presentation of the concept? Does it appeal to multiple learning styles? If it is
interactive, does it work effectively and provide immediate feedback? Does it have flexibility or
versatility of use? Ease of Use considers how easy it is for students and faculty to interact with
the learning object. Is it easy to navigate? Will the user always know if they are waiting for a
response from the system, or if the system is waiting for a response from the user? Is it self-
contained, or are instructions necessary? Are instructions easily available? When the site
requires plug-ins, does it provide links to easily access the plug-in for downloading? Are there
any major bugs?

Reviews are sent to the author of the learning object for feedback. Authors may request
MERLOT to send letters to two individuals of their choice summarizing the peer review process

and report based on their material(s). MERLOT posts only peer review ratings of 3, 4, or 5 stars.

Consequently, if there are no stars attached to a learning object, this could mean that the material
was rated poorly by the peer reviewers or the material has not been reviewed; the user is not able
to distinguish between these two possibilities. (User Comments do include 1 and 2 star ratings.
Any MERLOT member and any individual reviewer of the peer review teams can post User
Comments.) This policy recognizes that learning objects that do not rank highly by MERLOT
criteria may still be valuable to some educators. It provides feedback directly to authors about
how their objects might be made more widely useful without negative consequences for
contributing. It supports cataloged materials that are still in the development stage. It identifies
the good materials, which is of more practical value than identifying the bad ones.

Contributing to the MERLOT Community
Anyone willing to assist with the peer review of a learning object should contact Valerie Young
(youngv(@ohio.edu), the chemical engineer on the MERLOT Engineering Editorial Board.
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Reviewing a learning object is typically less painful than reviewing a research paper or proposal,
because there is rarely a need to dig in the literature. MERLOT has a tutorial to familiarize you
with the format, style, and emphasis expected in a review. You can even select the object you
want to review! Then, while you prepare your review, you can also plan how you could use this
learning object to enhance a course you teach.

Even if you are not ready to review, join MERLOT, use what you find there, and add material
that you find or develop. MERLOT’s engineering catalog is at a critical point. With a little

more “grass roots” participation, it is likely to grow and increase in value to engineering
educators rapidly.

Biographical Information

Valerie Young is Associate Professor and Assistant Chair for Graduate Studies in Chemical Engineering at Ohio
University, and a member of the MERLOT editorial board. She has a strong interest in assessment and in
developing students’ communication skills. Her technical research area is air quality and atmospheric chemistry.
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