
Comprehensive & 
Transparently Reported 

Search Strategies
Amy Riegelman, aspringe@umn.edu

AERA SIG on Systematic Review and Meta-Analysis Seminar Series
1

mailto:aspringe@umn.edu


Flow

● About me/UMN
● What is comprehensive 

searching
● What is transparent reporting 

and why it's needed
● What's ahead

2



About Me

Campbell Collaboration 
Information Retrieval Methods 
Group
Co-PI on an IMLS training grant 
to teach other librarians how to 
support evidence synthesis
Co-chair our Evidence Synthesis 
Service at the UMN Libraries
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Co-authored or consulted on 
several systematic review and 
related methodologies
Have peer reviewed search 
strategies for several social 
science journals and Campbell 
Reviews
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About Me



Institutionally..
▸ In 2015, my librarian colleagues supporting 

agriculture, social work, and nutrition noticed an 
uptick in reference inquiries looking for this high 
level of comprehensive search. Already well 
integrated into workflow of health science 
librarians

▸ We received training and launched a service.. 
That has grown



Rise in Evidence Synthesis Research 
Methods in Many Disciplines
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Gore, G. C., & Jones, J. (2015). Systematic reviews and librarians: a primer for managers. 
Partnership: The Canadian journal of library and information practice and research, 10(1).





What is 
comprehensive 
searching?



Where is the research on your topic indexed? 
How to find it

Is it a multidisciplinary topic?

Which journals are publishing on this 
topic?

Which conferences have sessions on 
this topic?

Has the vocabulary regarding your 
topic evolved? 

What is the geographic scope of 
your topic? 

Has the vocabulary regarding your 
topic evolved? 

How recent is your topic? 
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Where and How You search

The answers to these 
questions will likely influence 
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Identify where the 
seminal articles on 

your topic are 
indexed
Seed articles

Journal of Mathematics Teacher 
Education
● ERIC
● Education Source
● PsycINFO
● Scopus
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Identify where the 
seminal articles on 

your topic are 
indexed
Seed articles

Journal of Computing in Higher 
Education
● ERIC
● Education Source
● PsycINFO
● Web of Science
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Identify where the 
seminal articles on 

your topic are 
indexed
Seed articles

Teaching Mathematics and Its 
Applications
● ERIC
● Education Source
● PsycINFO
● British Education Index
● Web of Science
● Scopus
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Search by (known 
item) article title 
to perform term 
harvesting
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Search by (known 
item) article title 
to perform term 
harvesting
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“
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PICO (Population, Intervention, Comparison, 
Outcome) 
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•Reviews of interventions for health, appropriate for quantitative studies

Patient or population
Intervention

Comparator

Outcomes

PICO(M)      PICO(T)       PIO        PICO(C)



PIO (Population, Intervention, Outcome) 
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P   K-12
I     flipped classroom

O  improved learning outcomes



PIO (Population, Intervention, Outcome) 
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P   kindergarten* OR "primary school*" OR "middle 
school*" OR "high school*" OR "school age*" OR 
"grade* 1" or "grade* one" or "first grade*" or "1st 
grade*" OR "grade* 2" or "grade* two" or "second 
grade*" or "2nd grade*" OR "grade* 3" or "grade* three" 
or "third grade*" or "3rd grade*" OR "grade* 4" or 
"grade* four*" or "fourth grade*" or "4th grade*" OR 
"grade* 5" or "grade* five*" or "fifth grade*" or "5th 
grade*" OR "grade* 6" or "grade* six*" or "sixth grade*" 
or "6th grade*" OR "grade* 7" or "grade* seven" or 
"seventh grade*" or "7th grade*" OR…… 



PIO (Population, Intervention, Outcome) 
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I  ("flip* the class*") OR (flipped#classroom) OR (flip* 
N10 class*) OR (flip* N10 educat*) OR (flip* N10 learn*) 
OR (flip* N10 instruct*) OR (flip* N10 teach*) OR 
(("invert* the class*") OR (inverted#classroom) OR 
(invert* N10 class*) OR (invert* N10 educat*) OR (invert* 
N10 learn*) OR (invert* N10 instruct*) OR (invert* N10 
teach*))



PIO (Population, Intervention, Outcome) 
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P AND I AND O
(kindergarten* OR "primary school*" OR "middle school*" OR "high school*" OR 
"school age*" OR "grade* 1" or "grade* one" or "first grade*" or "1st grade*" OR 
"grade* 2" or "grade* two" or "second grade*" or "2nd grade*" OR "grade* 3" or 
"grade* three" or "third grade*" or "3rd grade*" OR "grade* 4" or "grade* four*" or 
"fourth grade*" or "4th grade*" OR "grade* 5" or "grade* five*" or "fifth grade*" or "5th 
grade*" OR "grade* 6" or "grade* six*" or "sixth grade*" or "6th grade*" OR "grade* 7" 
or "grade* seven" or "seventh grade*" or "7th grade*" OR……)
AND
("flip* the class*") OR (flipped#classroom) OR (flip* N10 class*) OR (flip* N10 
educat*) OR (flip* N10 learn*) OR (flip* N10 instruct*) OR (flip* N10 teach*) OR 
(("invert* the class*") OR (inverted#classroom) OR (invert* N10 class*) OR (invert* 
N10 educat*) OR (invert* N10 learn*) OR (invert* N10 instruct*) OR (invert* N10 
teach*)
AND
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Sample - Who

Phenomenon of Interest - What

Design - How

Evaluation – Compared with

Research type – Which types

•More suited for health, qualitative research

SPIDER 
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More suited in the social sciences.

Setting –Where?

Perspective – For Whom?

Intervention – What else?

Comparison – Compared with?

Evaluation – With what result?

SPICE 

Example: What are the benefits (evaluation) of a doula (intervention) for low 
income mothers (perspective) in the developed world (setting) compared to 
no support (comparison)?



What next?

1. Design and test search 
strategy in primary database 
(e.g., ERIC)

2. Translate to additional 
databases
a. Subject headings
b. Syntax
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Syntax?
Field codes, wildcards, truncation, phrasing, boolean 

operators, proximity operators 

26



Tips for keyword searching
Phrasing
“educational psychology” "special education"
Also used: {}
Tip: be careful with curly quotation marks
Wildcard/Truncation
psych*    counsel*   behavio*
Also used: ?, #
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Tips for keyword searching
Boolean operators
AND, OR, NOT, AND NOT
Order of operations
(“Autism Spectrum Disorder” OR ASD) NOT “Acute Stress 
Disorder”
Tip: be careful with things like comorbidity 
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Tips for keyword searching
Field codes
TI    AB   KW   DE  
.ti   .ab  .id   .tw
Subject headings
Subject databases often have their own Taxonomy
Evolve based on things like DSM updates, legislation
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Hedges and Filters
Established (sometimes validated) search strategies 
that could be reused. 
More common in the health sciences
Shared on various websites like here
A 50 state hedge I created and reuse: 
(Alabama OR Alaska OR Arizona OR Arkansas OR California OR Colorado OR Connecticut OR Delaware OR Florida OR 
Georgia OR Hawaii OR Idaho OR Illinois  OR Indiana OR Iowa OR Kansas OR Kentucky OR Louisiana OR Maine OR Maryland 
OR Massachusetts OR Michigan OR Minnesota OR Mississippi OR Missouri OR Montana OR Nebraska OR Nevada OR "New 
Hampshire" OR "New Jersey" OR "New Mexico" OR "New York" OR "North Carolina" OR "North Dakota" OR Ohio OR Oklahoma 
OR Oregon OR Pennsylvania  OR "Rhode Island" OR "South Carolina" OR "South Dakota" OR Tennessee OR Texas OR Utah OR 
Vermont OR Virginia OR Washington OR "West Virginia" OR Wisconsin OR Wyoming)  31

https://sites.google.com/a/york.ac.uk/issg-search-filters-resource/home/systematic-reviews?pli=1


Bias Against the Null 
Hypothesis

▸ Tenure system not 
rewarding replications, data 
sharing, reporting

▸ Journals reluctant to publish 
null results

▸ Authors putting null results 
in the file drawer
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How does this apply to evidence synthesis?
● The gold standard for many review types is to seek unpublished studies via 

grey literature, and therefore null and negative findings could be 
represented in a review sample



▸ Technical reports
▸ Conference 

proceedings
▸ Preprints
▸ Patents
▸ Reports

What is grey literature?

▸ Working papers
▸ Theses and 

dissertations
▸ Unpublished & 

ongoing studies
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Requires creativity and 
tinkering.
Go to the source:
● Nonprofits/NGOs
● Government Agencies
● Professional Organizations
● Discipline-dependent
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How to find grey literature



Good News!
Some grey lit is easy to locate. 
▸ Conference proceedings 

are often indexed in 
bibliographic databases.

▸ Theses/dissertations can 
be easy to search for
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Do traditional databases include grey lit?
● Yes, but…

○ Not much, not all types
○ Inconsistent

● Some in Agricola, ERIC, Compendex, 
EconLit, ABI Inform

● Google
○ Google Scholar – Little in the top results
○ “Big Google” - limit by domain (e.g. 

site:https://www.who.int/ gender neutrality)
36
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Hand searching 
of grey literature 
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What is 
transparent 
reporting?
And why it's needed



PRISMA checklist + flow diagram
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Conducting & Reporting Guidelines

Reporting 
GuidelinesConducting 

Guidelines MECIR
MECCIR 

Collaboration for 
Environmental Evidence

Guidelines

PRISMA & Extensions
JARS-QUANT
ROSES
MOOSE 

Joanna Briggs Institute
AHRQ Methods Guide



Research methods should be 
transparent & reproducible

1. exp Infant/ 

2. (babies OR baby* 
OR infanc* OR infant* OR 
toddler*).tw

3. 1 OR 2
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DEFINITIONS: REPRODUCIBILITY
“the ability of a researcher to duplicate the results 
of a prior study using the same materials and 
procedures as were used by the original 
investigator."
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Bollen, K., Cacioppo, J., Kaplan, R., Krosnick, J. A., & Olds, J. L. (2015). Social, Behavioral, and 
Economic Sciences Perspectives on Robust and Reliable Science. Report of the Subcommittee 
on Replicability in Science Advisory Committee to the National Science Foundation Directorate 
for Social, Behavioral, and Economic Sciences.

Justification that you weren’t 

cherrypicking studies

Other scholars can check your work



DEFINITIONS: REPLICABILITY
“the ability of a researcher to duplicate the results 
of a prior study if the same procedures are followed 
but new data are collected.”
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Bollen, K., Cacioppo, J., Kaplan, R., Krosnick, J. A., & Olds, J. L. (2015). Social, Behavioral, and 
Economic Sciences Perspectives on Robust and Reliable Science. Report of the Subcommittee 
on Replicability in Science Advisory Committee to the National Science Foundation Directorate 
for Social, Behavioral, and Economic Sciences.

living systematic review (LSR)

Replication & Extension



What's ahead
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Better 
preregistration & 
registered report 
options
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Maybe your librarians 
should apply for our 
institute?
z.umn.edu/esinstitute 
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http://z.umn.edu/esinstitute


Questions?
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