Potential starting points

Themes in A Community Framework for Geoscience Education Research (St. John, 2018) draw attention to identified areas needing further literature reviews.
These examples offer opportunities to consider how a literature review needs to be more than a summary and instead be a deeper investigation of existing
knowledge of or resources on a particular topic. In each case, the original authors couple their recommendation with an explanation of the rationale for the
need. Cross-theme recommendations include the need for work at all stages of the geoscience education research strength of evidence pyramid, including
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Purpose

The purpose of this poster is to provide recommendations and strategies to guide potential
authors in preparing quality literature review articles for the Journal of Geoscience Education.

What is a literature review article?

Consistent with other types of research studies, literature reviews are

/ Wait! I write literature reviews
all the time. Is this the same thing?

systematic, methodologically sound, and generate

new knowledge.
No! Most scientific articles include at least a
partial review of previous work in order to

They address a focused purpose or question with the aim of
situate the study within the current body of

knowledge. A literature review article is
\ something entirely different. /
The two most common types of articles published by JGE are

Research articles and Curriculum and Instruction (C&l) papers. The table compares and contrasts the key
components of a literature review with these other types of articles.

synthesizing and evaluating the published literature.

Characteristics of

Research C & | Literature Review

Article
Places work in context . . - . . .
: Discussion of existing review articles and relevant literature
of relevant published v v hat <i " S
work that situates the findings of the review in context.

Defines specific study Less significant; may happen broadly if review focuses on

sl sl it v v types of students or educational settings (e.g., college
students; lab classes)

Daef::‘eisni}z:[:)i? gf Why was the review undertaken? (e.g., Assess the strengths

pap v v and limitations of active learning strategies) Synthesizes

gzggthsflzgsizrg:ngstion published literature; describes patterns, trends gaps.
’

Defines project design
and strategies used for v v
data collection

Description of inclusion (and exclusion) criteria for selecting
and screening papers such as literature sources and time
frame.

Discussion of methods of
analysis and v v
interpretation of results

Selected articles reviewed against clearly defined criteria;
may involve use of a classification scheme or rubric to
identify themes or patterns; strength of evidence considered;

Perhaps more than their research or curriculum and
instruction equivalents, literature reviews may have a broad
set of conclusions that suggest a range of potential future
projects

Describes study
limitations, implications, v v
recommendations

Recent examples from JGE

The figure below outlines several recent publications in order to illustrate the
components of an article and how the authors approached constructing a

systematic review from their topic of interest.

| am interested in . ..

|

The use of effective
pedagogy in the
geosciences'

|

Guide instructors to
select research
validated active

learning teaching
strategies (and
resources)

|

) Review DBER
Thesis literature and
questions/ summarize evidence
objectives that specific active
learning strategies
support student
learning. Assess
strengths and
limitations of
strategies on the
basis of specific
factors. Analyze the
utility of these
strategies.

|

Literature search
yielded 64 articles on
single strategy with
measures of student
performance

|

Active learning
strategies rated using
author-created
learning efficacy
rubric and teaching
utility rubric to yield
a total strategy score;
strategies classified
by Bloom’s taxonomy
level

l

High scoring
strategies have
questions that

produce a rapid
student response
with less instructor

Topic

Purpose of
article

Selection
Methods
for papers

Analysis

Results/
Conclusions

preparation; lowest-
scoring strategies
involve more
preparation with little
evidence that they
support learning

Citations: "McConnell et al., (2017) JGE, 65:4, 604-625; 2Scherer et al., (2017) JGE, 65:4, 473-489; 3Arthurs (2018) JGE, 66:1, 77-91; *Wolfe

|

Development of
competencies and/or
skills in the
geosciences?

|

Characterization of
system thinking
studies in context of
earth systems;
common conceptual
frameworks

|

What conceptual
frameworks are
present in the GER
literature on systems

thinking in the context
of Earth systems? How

are they
operationalized in

research and practice?

Key term literature
search = 460 papers
reduced by strong
inclusion factors 2
27 papers

|

Papers were sorted
into DBER or SOTL
studies, identified
level of analysis, and
grouped systems
ideas into conceptual
frameworks through
qualitative analysis

Papers were either
DBER cohort studies
or case studies that
were mostly SOTL

studies; four

conceptual
frameworks were
identified focusing
on different aspects
of earth systems

|

Research on
cognition linked to
geoscience
education research3

|

The inclusion of
cognitive science in
undergraduate
geoscience
education research

|

Over time, to what
degree do GER
studies explicitly
include concepts
from a general
cognitive theory of
learning? What
connections between
GER topics and
cognitive processes
are present? (c) What
theoretical
frameworks ground
studies?

|

Review of 1760 JGE
articles from 1985-
2016; 167 articles
classified as
appropriate for this
study

|

Quantitative analysis

of frequency (# of
occurrences) and
fluency (# used) of

cognition-related key

terms; Qualitative
analysis of
hypotheses and
theoretical
frameworks

|

Majority (93%) of
articles contain
cognition-related
terms; greater fluency
in articles after 2000;

effect of activities on

students is most
common research
subject; few studies
cite a theoretical
framework

& Riggs (2017) JGE, 65:4, 577-593;°Bitting et al., (2017), JGE, 65:4, 519-530.

|

The recruitment of
underrepresented
students to the
geosciences*

|

Identify factors
leading to successful
geoscience degree
completion

|

Balance between a
comprehensive
overview of progress
in diversity efforts in
the geosciences and
an analysis of how
this literature can
inform the
community in
planning future
programmatic and
research efforts

Literature search
yielded 51 examples
of programs
Increasing
enrollment

|

Programmatic
themes identified
included mentoring,
peer support
networks, bridge
programs, research
or pedagogical
support, and
institutional climate
and culture

l

Extend lessons from
other fields to apply
to geosciences;
identify existing
institutional
programs; build

student support
networks within and

across departments;

provide low stakes

rewards/recognition
for faculty

Professional
development of
faculty and grad

students in the
geosciences®

!

Define the
characteristics of
GTA training
programs and
implications for
future program
development

l

What learning
objectives are
commonly sought by
the programs
described in that

literature?

What methodologies
and methods have
been used to
evaluate the extent to
which the desired
objectives are
achieved by
participants?

|

Initial key term
literature search
yielded 239 articles;
reduced by inclusion

factor screening to
48

|

Applied 5-level GER
Strength of Evidence
pyramid and detailed
rubric to sort GTA
training articles

Few geoscience TA
training programs
identified; none with
learning objectives;
all used non-
validated measures;

programs and
assessment tools in
other STEM
disciplines may be a
useful guide for
design of future
training programs

Why write a literature review article for JGE?

Bring ideas from other communities to the geoscience education research community

<= Recent reviews have addressed intersectionality and cognitive science concepts and applied them to geoscience.

Synthesize research within geoscience education that can inform new research or curricular revisions

<> Recent reviews have addressed the efficacy of recruitment and retention of underrepresented students into the geosciences and

how students learn systems thinking skills.

Conduct a meta-analysis of curricular interventions to assess the strength of evidence across multiple studies

<> Recent reviews have addressed active learning strategies.

Literature reviews are currently a very small proportion of the articles published in JGE
<> More submissions of this type would be welcomed.

Get engaged in a new area without funding and develop a contribution along the way

¢

A systematic review of the literature can set up future work and is a good way to begin working with new collaborators.

It should be clear why the
literature review was

Avoid simple questions such as "What
research has been done on X?" Instead
consider asking "How does research on
X inform the design of geoscience !
courses¢”

) Question is too broad to | ‘1
be answered by a single Purpose of the paper is | |

literature review, or is too not clearly evident
narrow to generate a true from the thesis

synthesis. question(s). | .
undertaken. Authors should 4 - . Read previous
Thesis describe the thesis or problem | | | | literature to determine
T - that motivates the review, and b Align thesis question W'th the © if there is a need for a
. justify that it is worthy of | Missing an - typeof review you will be new review.>
consideration. ~ explanation for why | The question is being asked in ~conducting. Common types
the answer to this such a way as to prove a point include aggregative (“adding
- - question Is or pre-conceived idea that up”) and configurative Develop a “map” of
meaningful. might bias the literature review (exploring new patterns and -
5 ' : the field to help
c— — generating new theory).2 o
SN ——— SCOpe your review.
» | Have a clearly defined, systematic method for
‘ Time frame is t06 NAMOW. or including or excluding articles from your review.
The authors should describe how | | ’ Methods should align with the type of review you
. octed 1 and | follows closely on a related Journals appear | | qucting 2,5 6,7
t Iey SS fﬁtel.t’ refortg / land q | literature review without to be arbitrarily || are LonaUeEtng. ==
Review anatyzcd the fiierature hciude | building on what is known. chosen for the | |
in the review. The time-frame w studly |
methods and should be described and justified, | | - — | Use brevious work to Develop a rubric
time frame in order to provide an overview | | ~>¢ P . . for evaluatin
of the research evolution for a | W justify choice of time ticles.3 5
| articles.
topical area. | Emergent coding is used, but not frame.,.su.ch B whe.n N
| - . . specific idea was first — —
_ —_ connected to existing models in the field. . . .
| introduced in the field.
“i ‘. — e
______ — I S
4 1 Identify and justify
| themes you have used to
Articles are described | review.> que;]ntitativel sgjldies
: ot T . . ) . | e— —— when available.b
. Reviews ShO.UId 50 bgyond listing and I  individually, without providing Faual weichting is |
Analysis summarizing published results of | connections between articles. 9 ghting —— —

other studies; the authors should be
analyzing, assessing, and organizing
them around identified themes or
questions to identify patterns, trends,
and gaps. The strength of evidence of
individual studies should be included
in the analysis.

placed on each

article, without

considering the
strength of evidence

T provided. |
| Trends or gaps are not

identified.

Have other researchers (may be
coauthors or colleagues not
involved in the review) apply the
same analysis tools to ensure that
you achieve a consistent result.”

—

a— |

T —

Evaluate articles using a rubric like the
Strength of Evidence pyramid.4

Conclusions

and The patterns, trends, and gaps
recommen— identified in aggregate should be
dations

used to support overarching
conclusions and recommendations
for future work, keeping the
strength of the evidence of
individual studies in mind.

T —

o s - Consider how the reader might apply
onc ustlonstSIm[Io Y | information from the review to initiate a new
" repez Ta erP:a , | research program, modify their pedagogy,
SCUSSEd elewhere in Conclus e that make a change in their course or curriculum,
_bapen one ,US“',OnS >tale ) a or change the way they or their department
work is "important" or . .
o Al interact with students.
significant" without
x providing any context | |
| for why this is the case. | |

” Justify how the findings from your review
| represent a new contribution to the field.>

——

T — T—

Citations: ')JGE, 2019; 2Gough et al., 2012; 3Bitting et al., 2017; 4St. John & McNeal, 2017; 5Torraco, 2005; ¢Gordon et al., 2010; 7Oh-Young et al., 2018

Well-defined tasks and roles contribute to successtul team approaches to conducting systematic reviews

Scoping the project

and developing thesis

question(s)

Conceptual lead(s): Sets the
scope and purpose of the
project. Typically this is the
person or team who had the
initial idea and serves in the

same role as PI(s) for a
research project.

Developing search
strategy

Developing analytical
approach

Methodological lead: Responsible for the design
of the study, including developing the search
strategy and analytical approach. Provides
oversight for ensuring consistency, rigor, and
trustworthiness throughout search and analysis.

|
|

| Writing the
Conqluctmg searc.h for Analyzing articles Synthesizing results | manuscript happens
articles (including (generating data) and developing throughout

screening for
inclusion/exclusion in
the study)

conclusions

S
* |

. Lead author: Takes primary
responsibility for writing the
manuscript and ensuring
that the final article adheres
to the guidelines of the
journal. Supported by team
members who contribute to
sections in which they were
involved.

Literature search team
member: Finds and evaluates
articles following standard
methods determined by the
methodological lead.

Analysis team member:
Generates dataset through
applying the tools and
methods determined by the
methodological lead.

Conceptual lead(s)
use new data to
address thesis
question(s) and draw
conclusions.

systematic reviews. These reviews will, in turn, inform practice and future research at lower levels.

Theme Recommendations for Literature Review!

What are the existing gaps in our understanding of students’
misconceptions in solid Earth system science? What are effective
research methodologies for identifying these misconceptions?

Conceptual Understanding:
Solid Earth

What do we know about students” misconceptions across the fields
of oceanography, environment, climate, and weather? What are the
origins of these misconceptions? How do misconceptions vary
across different populations?

Conceptual Understanding:
Environment, Ocean,
Atmosphere, & Climate

What strategies attract students, especially underrepresented
minorities, to be Earth and Space Science (ESS) K-12 teachers? How
do these strategies vary across different STEM disciplines? Which
theoretical or conceptual frameworks inform our understanding of
these strategies and why they are useful? What are barriers to
attracting individuals to ESS teaching?

Teacher Education

What do we know about the effectiveness of assessment for
measuring “three-dimensional” instruction? How could these
assessment be applied to K-12 ESS instruction?

How and why can different theoretical frameworks help explain the
mechanisms through which teaching about the Earth through

Societal Problems societal problems leads to student learning?

What is known about existing resources and promising practices
that integrate societal relevance in geoscience instruction?

What is known about different models of service-learning projects

Instructional Strategies . . S
in geoscience or related disciplines?

Note: 'Recommendations are quoted directly from the original with some modifications for clarity and flow of the table.

A COMMUNITY
FRAMEWORK FOR
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Filtered Information
(i.e., analysis of published
studies/syntheses)

—

o" o ses
00 of data in published studies

Qualitative and Quantitative
Cohort Studies

(e.g., multiple courses/institutions, mixed-

methods, broadly applicable instruments used,

examine diverse pop., steps taken to minimize bias)

3| pue

Qualitative and Quantitative
Case Studies
(e.g., single course/institution, single method used,
instrument is site specific, non-diverse study population,
author/researcher may be curriculum
developer/implementer)

2o2ead Sujuse
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(e.g., SERC/Cutting Edge webpages, JGE commentaries, In the Trenches articles)
|

Geo-SoTL (e.q. JGE C&I articles) 0 Geo-DBER [e.q., JGE Research articles)

number of studies

03e2NpP3 Sswoju|

Geoscience Education Research community-claims pyramid
(St. John & McNeal, 2017)

Community Feedback: Contribute your ideas here!

What topics/needs do you have that could be
addressed by a literature review?

What challenges have you encountered when writing
literature review articles?
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What published literature reviews do you think are
good examples (within and outside of JGE)?

What strategies have worked for you when conducting
systematic literature reviews?




