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Scientific Rigor:  What do we mean?

•The strict application of the scientific method to 
ensure robust and unbiased experimental design, 
methodology, analysis, interpretation, and 
reporting of results. (from NIH)
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Rigor: Other considerations

•Rigor is also being methodical and having a 
commitment to experimental procedure, namely, 
to the need of controlling all parameters that can 
affect the results of our tests.
•A key to establishing the scientific soundness and 
acceptability of … research lies in the rigor with 
which analyses are carried out: doing analysis 
thoroughly and carefully, so that it has 
demonstrable reliability and validity (Weitzman, 
1999; 2003)
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2013 Methodological 
Turn
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• “Methodological issues inherently merit a 
certain level of attention inasmuch as they 
assure the quality of our work. But it appears 
that at this point in the development of applied 
linguistics, they demand a kind of professional 
scrutiny that goes directly to the core of what 
we do and what we know and what we can tell 
our publics that we know—and not only how we 
do it.”
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So what?  Why is it important?

“Respect for the field […] can come only through 
sound scientific progress” (Gass et al., 1998)

Methodological practices and study quality need 
to be measured, not assumed (Plonsky, 2013)

6/11/18 8



Roadmap of talk

Part 2 A bit of 
history

Defining 
the field

Statistical 
trends

6/11/18 9



•We will take a step back and consider how 
we got to this point.
•What is the path or paths that we have 
followed?
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Let’s begin at the beginning

•Beginnings of the field.  
•Let’s take a somewhat arbitrary time period 
of the 60s or 70s.
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Studies in Second Language Acquisition 
(1979)

•Tension between language learning and 
language teaching.

•According to the journal, articles reflected a 
centrally theoretically-oriented core in 
applied linguistics’ (1979, iii). 
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• the contents of the first issue reflect what 
appears to be the ambivalence of the field as it 
was attempting to identify itself as an area of 
inquiry in its own right without needing to answer 
to pedagogical concerns
•Quelque remarques sur la notion de situation en
linguistique appliquée à la didactique des langues
• Skill theory and language teaching
• English reference grammar for Polish learners
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Two Disciplines or One?: Late 1990s

•Scholars in each of the two disciplines 
continued to see themselves as separate 
from one another 

•Professional organizations reflected the 
distance and attempted to establish their 
own identity 

6/11/18 14



SLA and language pedagogy

• In about mid- 1990s there was a discussion on 
an SLA bulletin board concerning the 
relationship between SLA and language 
teaching. 
•The context of the debate was the extent to 
which an SLA conference should include papers 
on language pedagogy. 
•Some were in favor and others against.
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Language pedagogy and SLA
•Shortly after this discussion, I received a letter 
from the then president of TESOL asking me to 
participate in a debate concerning the role of 
SLA research in a teachers’ professional 
organization. 
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•So within the space of a few months, two 
organizations were asking questions of 
identity: one wondering if pedagogy should be 
part of it and if so, to what extent and the other 
wondering if research should be part of it, and 
if so, to what extent
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•Thus, as late as 20 years ago, SLA and 
language teaching were still undergoing 
separate identity crises, debating whether one 
was a part of the other. 

•But then each went its separate way with 
different journals focusing on each of these 
disciplines.
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A separate discipline

•Able to focus on the ‘soundness’ of the 
discipline.

•Statistical trends as one indication of the 
growing sophistication of SLA.
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Reading the tea leaves (Gass, 2000)

•Field will become 
more sophisticated 
as a result of more 
sophisticated 
techniques
•Serious attention to 
elicitation 
(psycholinguistics, 
neurolinguistics)

6/11/18 20



Statistics as a measure of disciplinary 
sophistication

•Lazaraton (2005)
•Loewen & Gass (2009)
•Plonsky (2013)
•Plonsky & Gass (2011)
•Khany & Tazik (2018)
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Khany & Tazik (2018)
4079 studies (3612 quantitative and 467 mixed-

methods)

1986-2015

• FL Annals
• System
• Applied Psycholinguistics
• Applied Linguistics
• Language Learning

• The Modern 
Language Journal
• SSLA
• TESOL Quarterly
• Language Teaching
• Language Testing
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Years Non-
empirical

Quanti-
tative

Quali-
tative

Mixed-
Methods

1986-1995 40.73 39.15 19.57 0.55

1996-2005 12.06 64.23 21.58 2.13

2006-2015 4.53 40.21 41.75 13.50
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Khany & Tazik (2018): Statistical 
accessibility

Using Goodwin & Goodwin’s categories (1985)

•Basic
•Descriptive
• Pearson correlation
• Chi-square
• T-test
•One-way ANOVA

• Intermediate
• Univariate
•Nonparametric

•Advanced
•Multivariate analyses
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Results from Khany & Tazik (2018)

Statistical 
levels

Years 

1986-1995 1996-2005 2006-2015

Basic 79.39 72.36 60.92

Intermediate 14.70 19.12 26.12

Advanced 5.91 8.52 12.96
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But still a long way to go….

• In a survey of first 19 volumes of Language 
Teaching Research (through 2015), still 
limited range of statistics, small sample size, 
often no indication of effect sizes 
(Lindstromberg, 2016)
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Statistical trends in SLA:  1948-2006 (Gass, 2009)
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1990 1994
1994
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SLRF Conferences 

Year Venue
1977 University of California-Los Angeles
1978 University of California-Los Angeles
1980 University of California-Los Angeles
1982 University of California-Los Angeles
1983 University of Southern California
1985 University of California-Los Angeles
1987 University of Southern California
1988 University of Hawai’i
1989 University of California-Los Angeles
1990 University of Oregon
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Where are we now?

•We are thinking about the same things as 
others in scientific disciplines are thinking 
about.

6/11/18 31



Interview with Magdalena Skipper, new 
editor-in-chief of Nature

•Skipper: Science itself changes, and so the 

publishing of science needs to change 

and evolve with it.
•Garcia-Navarro: In what way?
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•Skipper: So, for example, right now scientists 

themselves are spending much more 

time and thinking more carefully 

about how robust, credible and 

reproducible the science is. And 

Nature…has actually led the way in 

helping scientists very clearly state 

how research was done, how the data 

are being generated and...
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•Garcia-Navarro: Transparency.
•Skipper: Transparency, indeed. 

Transparency to the 
process, transparency of 
the results that leads 
scientists to make 
discoveries and come to 
their conclusions.
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So, yes, we have come of age
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Part 3 Where are 
we now?
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Grammar

Lexicon

Written 
Discourse

Phonology/ 
La Phonologie

Eye-tracking

Working 
Memory Tasks

Non-linguistic 
Measures

6/11/18 39



Part 3 Where are 
we now?
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Methodological Rigor
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•Although scarcely mentioned in SLA, a 
robust line of research exists among other 
social sciences around the construct of study 
quality (Plonsky & Gass, 2011: 326)
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• ‘There is no controversy over the necessity of 
rigorous quantitative methods to advance 
the field of SLA (Plonsky, 2013:656)
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Study Quality - Plonsky 2014

• adherence to standards of contextually 
appropriate, methodological rigor in 
research practices 
• transparent and complete reporting of such 
practices 
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Publications - Books
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General Methods Books

201720152015 2016
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Discipline-specific quantitative methods books

2015 20152012
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Forthcoming Books

The Routledge 
Handbook of 

Research Methods in 
Applied Linguistics

Edited by Jim McKinley 
and Heath Rose

2019?20182018
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Publications - Journals
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Language Learning 2015 Special Issue
Improving the validity of quantitative measures in applied linguistics 

research (Purpura, Brown & Schoonen)

Design issues and inference in experimental L2 research (Hudson &  Llosa)

Statistical significance testing in second language research: Basic problems 
and suggestion for reform (Norris)

Reporting and interpreting quantitative research findings: What gets 
reported and recommendations for the field (Larson-Hall  & Plonsky)
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… arguing the case for 
greater attention to be given 
to methodological issues in 

our field.
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Recent Publications
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Lindstromberg (2016)
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Norouzian & Plonsky (2017)
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Mizumoto & Plonsky (2015)
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Al-Hoorie & Vitta (2018)
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Al-Hoorie & Vitta (2018)
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Larson-Hall (2017)

6/11/18 58



Data Accountable Graphics
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Data Accountable Graphics
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Journal Guidelines
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… completeness and 
transparency in quantitative 

data reporting practices
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2016
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… committed to publishing 
methodologically rigorous 

studies
6/11/18 66



Meta-analysis
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Meta-analysis in applied linguistics
(https://lukeplonsky.wordpress.com/bibliographies/meta-analysis/)
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Norris & Ortega (2000:502)

• ‘[R]esearchers will need to turn to more 
rigorous practices for experimental and 
quasi-experimental designs…’ 
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Norris & Ortega (2006)

• Inconsistent primary reporting
•Methodological infelicities 
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Reassuringly, the rate of 
includable papers [one third] 
seems to be increasing over 
time, a sign of growing rigor 
and better reporting, in line with 
Larson-Hall and Plonsky (2015).
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Training
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Learning methodological rigor

•Statistical self-efficacy

• Lazaraton, Riggenbach & Ediger (1987)

• Loewen, Lavolette, Spino, Papi, Schmidtke, 
Sterling & Wolff (2014)

Only 14% of doctoral students and
30% of professors felt that their 
statistical training was adequate.
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Learning methodological rigor

•Statistical literacy 
• Loewen, Ballard, Crowther, Gonulal, Isbell, Lim, 
Maloney & Tigchelaar (under review)
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Statistical Literacy

•The ability to 
• Understand basic statistical terminology
• Use statistical techniques appropriately
• Interpret statistical analyses

(Gonulal 2016)
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SLA for SLA

Results at 16h:30
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University Training
University Program
Arizona State University Applied Linguistics

Carnegie Mellon University Second Language Acquisition

Georgetown University Applied Linguistics

Iowa State University Applied Linguistics

Michigan State University Second Language Studies

Northern Arizona University Applied Linguistics

University of Hawai’i Second Language Studies

University of Iowa Second Language Acquisition

University of Maryland Second Language Acquisition

University of Pittsburgh Applied Linguistics

University of South Florida SLA and Instructional Technology

University of Wisconsin-Madison Second Language Studies
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Required Quantitative Courses
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Graduate Training

•Gonulal, Loewen & Plonsky (2017)
• 5 SLA programs
• 10 quantitative courses (over two years)
• Pre-test (n=50)
• Post-test (n=31)
• Self-report statistical literacy (Loewen et al. 2014)
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Pre-conference Workshops
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R Bootcamp– Stefan Gries

MSU – May 2018
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Where are 
we now?
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and 

recommendations
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Redefining ‘quality’ in quantitative L2 research

Good research (i.e., of methodological quality) is…
• carried out according to standards of rigor (e.g., 

appropriate design, valid instrumentation, justifiable analyses)

+
• primary concern = estimating magnitude of effects 

• transparent à thorough, honest (not selective) reporting; materials 
available for inspection and/or re-analysis 

• reproducible à findings are stable; able to be replicated

Good, but 
incomplete
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Based on this revised definition…

Five future directions for quantitative L2 research
1. Open science
2. Replication
3. Expanding and improving statistical analyses
4. Methodological expertise, training, and research
5. Role of journal and learned societies
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1. Open science / transparency 

•Thorough reporting

•Availability of materials

•Data

•Pre-registration

OS badges (e.g., LAB, LL, MLJ, SSLA; 
see Trofimovich & Ellis, 2015)

“Proper inference requires full reporting 
and transparency” (ASA, 2016)
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1. Open science / transparency 

Replication

Efficiency
Greater comparability of results

Researcher training

More informed critiques of previous research Methodological synthesis 
(e.g., Marsden et al., in press; Plonsky et al., in review)

Iris-database.org
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• IRIS Database (Marsden, Mackey, & Plonsky, 2016)

• 20,000+ downloads

• Supported by 30+ AL journals 

• In publication guidelines of AAAL

• But still only a fraction of authors participate!

1. Open science / transparency 
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2. Replication 
(Marsden et al., in press; Plonsky, 2015; Polio & Gass, 1997; Porte & McManus, in press)

•Why? (NOT as a means to find fault, but…)

• To refine results and test generalizability

• Science is (or should be) self-correcting

• Because studies are often based on small samples à unstable

• To teach/learn how to do research. 
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+Citations (M = 7.3 vs. 44) à impact!

and…
+Prestige

The three journals with the most replications (Marsden et al., in press) also 
rated as most prestigious (LL, MLJ, SSLA) (Plonsky et al., in prep)

REPLICATION BONUS-1
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REPLICATION BONUS-2
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3. Expansion of analytical options

• Three paths to getting over “ANOVA mindset syndrome” 
(MacCallum, 1998; Plonsky & Oswald, 2017)

1. Better use of the basics (SDs, CIs, d)

2. New techniques (e.g., MEM, Bayesian data analysis)
• “alternative measures of evidence such as … Bayes factors” (ASA, 2016, p. 2)

3. Multivariate options
• +Flexibility

• Better modeling of the multivariate nature of language…
(e.g., Brown, 2015; Li, 2013; Schoonen, 2015; Winke, 2014)

ANOVA

56
43

31
19

15
7

5
5

2

ANOVA
t test

Correlation
Chi-square
Regression

MANOVA
ANCOVA

Factor…
SEM
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4. Methodological expertise, training, 
and research (i.e., “meta-science”; Ioannidis et al., 2015)

• More coursework, training, workshops

• Ideal world: Everyone would have substantive and 
methodological expertise

• There are plenty of methodological questions that merit 
empirical and conceptual work!
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5. An expanded role for journals and 
learned societies

•So far:
• Improved guidelines for some journals (LL, SSLA, TQ)
• AAAL workshops and ethical guidelines
• Special issues

Good start!
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5. An expanded role for journals and 
learned societies à Looking ahead
• Expanded role for societies (e.g., AAAL, EuroSLA, AILA, LTRC)

1. Common set of journal guidelines?

of the American Association for Applied Linguistics ?
6/11/18 96



5. An expanded role for journals and 
learned societies à Looking ahead
• Expanded role for societies (e.g., AAAL, EuroSLA, AILA, LTRC) 

2. Standards for methodological training
• Gibson et al. (2018), for SIOP:  

To inform curricular decisions 
in AL graduate programs
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Conclusion

• Major concerns remain, presenting potential threats to the validity of 
our work.

• We’ve come a long way, but plenty of room to improve

• If we don’t insist on quality, what’s the point?
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Closing recommendations

• Practice and encourage open science

• Develop in-depth methodological expertise

• Consider alternative analyses

• Hold ourselves, students, peers to high standards

• Engage in methodologically-oriented research

• Embrace a synthetic mindset in secondary and primary research
(Norris & Ortega, 2006; Oswald & Plonsky, 2010)

• No single study…; report thoroughly; prioritize magnitude

•Organize another conference like this next year!
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Thank you!

All life is an experiment.  The more 
experiments, the better.

Ralph Waldo Emerson
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