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EQS statistical package. He also collaborates as a reviewer with a few of the high impact journals such as Asia Pacific Education Review,
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My training videos 
in YouTube
• In case you are interested in learning data analysis 

with ATLAS.ti, SmartPLS, and EQS, you can watch 
my weekly videos here:

https://www.youtube.com/channel/UCh5sevQD_3hE70glwiBNOAg/playlists?
view_as=subscriber

https://www.aparat.com/majid_ghasemy
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Research approaches and theories

• Research approaches are plans and the procedures for research.

• Theories can be used in quantitative, qualitative, and mixed

methods studies.

1. In qualitative research, theories are generated or are used as

lenses that shape what is looked at.

2. In quantitative research, theories are tested or verified.

3. In mixed methods research, researchers may both generate and

test theories.

quantitative

qualitative

Mixed 
method
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What is a theory?

• Kerlinger (1979, p. 64) as quoted by 
Creswell and Creswell (2018):

A set of interrelated constructs (variables),

definitions, and propositions that presents a

systematic view of phenomena by specifying

relations among variables, with the purpose

of explaining natural phenomena

Figurative summary of Affective Events Theory 
(Schermerhorn, Hunt, Osborn, & Uhl-Bien, 2010, p.69)

Work environment 
features

Work events
Emotional 
reactions

Job satisfaction

Job performance
Personal 

predispositions
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Type of variables
• Predictor variables (also called antecedent variables) are variables that are used to predict an outcome of interest in survey

method studies.

• In experimental designs, they are called independent, treatment or manipulated variables.

• In econometrics, they are called exogenous variables.

• Outcome variables (also called criterion or response variables) are variables that are considered outcomes or results of
predictor variables in survey method studies.

• In experimental designs, they are called dependent variables.

• In econometrics, they are called endogenous variables.

• Mediating or intervening variables stand between the predictor and outcome variables, and they transmit the effect of a
predictor on an outcome variable. (they are both predictor and outcome variables)

• Moderating variables are predictor variables that affect the direction and/or the strength of the relationship between predictor
and outcome variables.

• Control variables are a special type of predictors that researchers measure and use statistical procedures to control for these
variables because they potentially influence the outcome variable.
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Figurative summary of affective events theory 
(Schermerhorn, Hunt, Osborn, & Uhl-Bien, 2010, p.69)

Predictor

Mediator

Mediator

Moderator

Outcome

Outcome

Work environment features

Work events Emotional reactions

Job satisfaction

Job performancePersonal predispositions
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Hypotheses

Quantitative hypotheses are predictions the researcher makes about the
expected outcomes of relationships among variables.

Directional hypothesis: The investigator makes a prediction about
the expected outcome, basing this prediction on prior literature and
studies on the topic that suggest a potential outcome.

Nondirectional hypothesis: a prediction is made, but the exact form of
differences (e.g., higher, lower, more, less) is not specified because the
researcher does not know what can be predicted from past literature

e.g., performance positively influences satisfaction.

e.g., performance influences satisfaction.
9



Performance Satisfaction

Performance Satisfaction

Conflict Satisfaction

H1(+)

H1

H1(-)
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The inductive approach to research typically used in qualitative research

The researcher begins by gathering

detailed information from participants

and then forms this information into

categories or themes.

These themes are developed into broad

patterns, theories, or generalizations that are

then compared with personal experiences or

with existing literature on the topic.

(Creswell & Creswell, 2018)
11



The deductive approach to research typically used in quantitative research

The researcher tests or verifies a
theory by examining hypotheses
or questions derived from it.

These hypotheses or questions contain
variables that the researcher needs to
define. Alternatively, an acceptable
definition might be found in the literature.

From here, the investigator locates
an instrument to use in measuring
or observing attitudes or behaviors
of participants in a study.

Then the investigator collects scores on
these instruments to confirm or disconfirm
the theory.

(Creswell & Creswell, 2018)
12



Theoretical and conceptual 
framework

Chapter 3: 

Conceptual and Theoretical Frameworks in Research

Authored by Linda M. Crawford 

SAGE Publications, 2019
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The reason for this online workshop

One of the difficulties for new researchers in developing a framework for 
a study is that conceptual and theoretical frameworks are defined and 
described differently by different authors (Crawford, 2019).

Some authors (Maxwell, 2013; Robson and McCartan,2016; Merriam and 
Tisdell, 2016; Anfara and Mertz, 2015) view conceptual and theoretical 
frameworks as synonymous.

Some authors (Marshall & Rossman, 2016; Miles et al., 2014) offer no 
discussion of the relationship between conceptual and theoretical 
frameworks.
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A few definitions of conceptual framework

• “An argument about why the topic one wishes to study matters, and why the means proposed to
study it are appropriate and rigorous.” (p. 5).

Ravitch and Riggan (2017)

• “[An explanation], either graphically or in narrative form, [of] the main things to be studied—the
key factors, variables, or constructs—and the presumed relationships among them.” (p. 20)

Miles et al. (2014)

• “The actual ideas and beliefs that you hold about the phenomena studied, whether these are
written down or not; this may also be called the ‘theoretical framework’ or ‘idea context’ for the
study.” (p. 39)

Maxwell (2013)

• “The first major section of the proposal—the conceptual framework—demands a solid rationale.
In examining a specific setting or set of individuals, the writer should show how she is studying
instances of a larger phenomenon. By linking the specific research questions to larger theoretical
constructs, to existing puzzles or contested positions in a field, or to important policy issues, the
writer shows that the particulars of this study serve to illuminate larger issues and therefore hold
potential significance for that field.” (p. 6)

Marshall and Rossman (2016)
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Which definition is more comprehensive?

• According to Crawford (2019), the definition by Ravitch and Riggan 
(2017) is the most comprehensive one.

• Because:
• First, the argument establishes the importance of and intended audience for

the study.
• Second, the argument demonstrates alignment among research questions,

data collection, and data analysis, as well as the use of rigorous procedures to
conduct the study.

“An argument about why the topic one wishes to study matters, and why the

means proposed to study it are appropriate and rigorous.” (Ravitch and

Riggan (2017, p. 5)

16



A few definitions of theoretical framework

17

Merriam and Tisdell (2016)

• “the underlying structure, the scaffolding or frame of your study” (p. 85)

Anfara and Mertz (2015)

• “any empirical or quasi-empirical theory of social and/or psychological processes, at a variety of
levels . . . that can be applied to the understandings of phenomena” (p. 15)

Ravitch and Riggan (2017)

• In the case of theoretical frameworks, the “parts” referred to in this definition are theories, and
the thing that is being supported is the relationships embedded in the conceptual framework.
More specifically, we argue that the parts are formal theories; [sic] those that emerge from and
have been explored using empirical work. (pp. 11–12)



Which definition is more comprehensive?

• Crawford (2019) has compared all the definitions for the theoretical framework and concluded that the

definition offered by Ravitch and Riggan (2017) is the most comprehensive and working definition.

• Therefore:

• The theoretical framework should be based on published, identifiable theories and private conceptualizations

or theoretical constructions do not qualify.

• Theoretical framework resides within the conceptual framework and is not synonymous with it. In other

words, the conceptual framework presents the overall structure of the study, and the theoretical framework

within it explains the relationships that are explored within the study.

In the case of theoretical frameworks, the “parts” referred to in this definition are theories, and the thing that is being supported is the

relationships embedded in the conceptual framework. More specifically, we argue that the parts are formal theories; [sic] those that emerge

from and have been explored using empirical work. (Ravitch and Riggan, 2017, pp. 11–12)

18



To summarize the issues on definitions

Crawford (2019) adopts Ravitch and Riggan’s (2017) definition of conceptual

framework as “an argument about why the topic one wishes to study matters, and

why the means proposed to study it are appropriate and rigorous” (p. 5).

Building on Ravitch and Riggan (2017), Crawford (2019) defines the theoretical

framework as an element of a conceptual framework that situates the relationships

explored in the study into the context of developing or testing formal theories.

19



Purposes of the 
conceptual framework

Source: Crawford (2019, p. 41)

Crawford (2019) has integrated different authors’ points of view regarding the purposes of conceptual

frameworks and concluded the following three purposes:

1. Argumentation focuses on the importance of studying the topic, the appropriateness of the design, and the rigor of the methods.

2. Explanation stresses the relationships among who and what will be studied.

3. Generation gives rise to the problem, research questions, data collection & analysis, as well as interpretation of findings.

Conceptual 
framework

Argumentation Explanation

Design’s 
appropriateness & 

method’s rigor

Generation

Importance of study
Key factor 

relationships (who & 
what)

Problems, 
questions, data 

collection & 
analysis, findings 

interpretation
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Sources of conceptual framework

• A source for a conceptual framework is the principal element forming the basis for the development of 

the framework (Ravitch & Riggan, 2017). 

• According to Crawford (2019), there are three sources for a conceptual framework: (1) experience, (2) 

literature, and (3) theory (that is integrated as the theoretical framework).

Source: Crawford (2019, p. 43)

Conceptual 
framework

Experience Literature Theoretical 
framework

Experience may prompt a 
conceptual framework

The literature must provide 
the argumentation for 
pursuing the research idea

The study must be situated 
in relation to generating or 
testing theory. 
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Experience as a source of conceptual 
framework

Ravitch and Riggan (2017), Maxwell (2013), Robson and McCartan (2016), Marshall and Rossman

(2016), and Booth, Colomb, Williams, Bizup, and Fitzgerald (2016) all allowed for personal interests,

experiences, intuitions, and hunches as stimuli for a conceptual framework, although none of them

believed that personal experience alone is sufficient.

22



Literature as a source of conceptual 
framework 

An essential source for your conceptual framework is the published research literature related to

your topic. Ravitch and Riggan (2017), Maxwell (2013), Robson and McCartan (2016), Merriam and

Tisdell (2016), and Marshall and Rossman (2016) advocated for rooting the conceptual framework in

the literature associated with the topic of study.
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Theoretical framework as a source of 
conceptual framework

• The study may be focused on generating a new theory or on testing a

theory that has already been constructed (Creswell & Poth, 2018).

• Whether generating or testing theory, the conceptual framework

contains the theoretical framework, or theoretical context, for the

study (Crawford, 2019).
24



Presentation of conceptual frameworks

Graphical presentation

Narrative presentation

25



Graphical presentation

As quoted by Crawford (2019), Robson and McCartan (2016) provided six

specifications for developing that graphic:

1.Contain the graphic on one page.

2.Include multiple inputs, such as prior research, including pilot studies; relevant theories; hunches with

regard to the phenomenon or variable relationships; and thoughts of other professionals in the field.

3.Attain internal consistency within the graphical map.

4.Expect to produce multiple iterations of the framework graphic.

5.Include an item, rather than exclude it, if unsure.

6.Simplify the graphic as you learn from experience.
26



Example provided by Crawford 
(2019)

CONCEPTUAL FRAMEWORK FOR THE 
INFLUENCE OF SUPERVISOR SUPPORT 
ON TRAINING TRANSFER

Source: L. A. Schindler (personal 
communication, July 15, 2015).
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This is the first conceptual 
framework I developed in my PhD 
journey.
Now, you already know that it is just 
a  bad and complicated theoretical 
framework defining the relationships 
between some variables based on a 
few theories and models.

A bad example of a 
conceptual framework

28
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My last conceptual framework in my thesis 



Narrative presentation

Ravitch and Riggan (2017) were fans of
narratively presented conceptual frameworks
in relation to design, data collection, data
analysis, and presentation of findings.
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The recommended 
approach for presenting 
a conceptual framework

Crawford (2019) has advocated narrative
presentation of the conceptual framework
accompanied by a graphic.
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Theoretical frameworks in different research approaches

32
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Theoretical frameworks from a 
statistical perspective 

(examples for theoretical models)
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Important notes regarding the theoretical 
framework

• The most rigorous form of quantitative research

follows from a test of a theory and the

specification of research questions or

hypotheses that logically follow from the

relationship among variables in the theory

(Creswell & Creswell, 2018).
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Cross-sectional
vs. 

Longitudinal Models
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Cross-sectional Models
• In testing cross-sectional theories, variables are measured at one point of time.

• Most theories are cross-sectional.

• Extrapolating from cross-sectional findings rarely works well.

Commitment

Engagement

Performance

Time 1

Time 1

Time 1

H1: Commitment influences engagement
H2: Engagement influences performance
H3: Commitment influences performance

H: Engagement mediates the relationship 
between commitment and performance 

H1 H2

H3

Any SEM software (e.g., R, JASP, Amos, EQS, 
LISREL, Mplus, SmartPLS, WarpPLS, and 
ADANCO) supports this type of analysis
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Longitudinal Models 
• Most of the research works involves causal hypotheses and designs presumed to support causal 

inferences.  Yet, very few papers specifically address, from a theoretical perspective, the time 
elements involved in X causing Y. 

• Failure to consider the WHEN in our theories and methods places the entire enterprise of causal 
inference on a tenuous footing. Mitchell & James (2001:  532) 

Mood

Performance

Satisfaction

Time 1

Time 2

Time 

Time 3

H1 H2

H3

Any CB-SEM software (e.g., R, Amos, EQS, LISREL, 
and Mplus) supports this type of analysis
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A few examples of longitudinal models
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An empirical study testing a longitudinal model

Karatepe, O. M., Ozturk, A., & Kim, T. T. (2019). Servant leadership, organizational 
trust, and bank employee outcomes. The Service Industries Journal, 39(2), 86-108. 
doi:10.1080/02642069.2018.1464559

Any CB-SEM software (e.g., R, Amos, EQS, LISREL, and 
Mplus) supports this type of analysis
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Another example for longitudinal model 

Byrne, B. M. (2006). Structural equation
modeling with EQS: Basic concepts,
applications, and programming (2 ed.).
London: Lawrence Erlbaum Associates

Any CB-SEM software (e.g., R, Amos, EQS, 
LISREL, and Mplus) supports this type of 
analysis
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Cross-lagged panel models as another example for 
longitudinal models

• Kenny has described this type of model as follows:

• "Two variables, X and Y, are measured at two times, 1 and 2, resulting in four measures, X1, Y1, X2, and Y2. With these four measures, there

are six possible relations among them – two synchronous or cross‐sectional relations (between X1 and Y1 and between X2 and Y2), two

stability relations (between X1 and X2 and between Y1 and Y2), and two cross‐lagged relations (between X1 and Y2 and between Y1 and X2).“

Though this approach is commonly believed to be a valid technique to identify causal relationships from panel data, its use for this purpose has

been criticized, as it depends on certain assumptions, such as synchronicity and stationarity, that may not be valid.

41

Kim, J., Noh, J.-W., Park, J., & Kwon, Y. D. (2014). Body
Mass Index and Depressive Symptoms in Older Adults: A
Cross-Lagged Panel Analysis. PLoS ONE, 9(12), e114891.
https://doi.org/10.1371/journal.pone.0114891



Some issues to consider on longitudinal 
models
• At least 3 time periods/repeated occasions

• 2 time periods can only support a straight (linear) line

• More repeated observations are better (bigger sample sizes)
• Power, trend analysis, understanding

• What causes a construct or a relationship to change, evolve, or develop over a 
course of time?

• Which variables are changing over time? Predictors? Outcomes? Meditators? Or a 
combination of them?

• Make sure to hypothesize the causal sequence that unfolds over time

• Better to explain the change rather than to describe it in various phenomena.

• What is the function of change in your study?
• Linear or nonlinear (e.g., cubic or quadratic)?
• Continuous or discontinuous?
• Are there clusters of participants with similar change functions?
• Are you investigating group average change or within-person change over time?
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Non-recursive models
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Non-recursive or reciprocal models

achievement

socioeconomic 

status

acceptance by 

significant adults

academic 

ability

acceptance 

by peers

Maruyama, G., & McGarvey, B. (1980). Evaluating causal models: An application of maximum-likelihood analysis of structural 
equations. Psychological Bulletin, 87(3), 502-512. doi:10.1037/0033-2909.87.3.502

H1

H2

H3

H4 H5

Any CB-SEM software (e.g., R, Amos, EQS, 
LISREL, and Mplus) supports this type of 
analysis
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Non-recursive models (another example)

H1 (+)

H2 (+)

Welfare Satisfaction

Performance

e1

e2

This model is called a bow-pattern model

Any CB-SEM software (e.g., R, Amos, EQS, 
LISREL, and Mplus) supports this type of 
analysis
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Single level vs. Multilevel models
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Single level vs multilevel models
Single level analysis necessarily lead to the violation of major
statistical assumptions (e.g., independence of observations) or facing
problems (e.g., having less efficient prediction equations)

Over this past decade, multilevel modeling has been increasingly
recognized as one of the most effective means to investigating
hierarchical, clustered, or nested data (Byrne, 2012).

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior

H1(+)

H4(+)

H2(+)

H3(+)

Lecturer  level

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior
H8(+)

H6(+)

H7(+)

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior

H1(+)

H4(+)

H2(+)

H3(+)

Department level

Lecturer  level

H5(+)

It is not a good idea to aggregate or disaggregate variables form the nested data to enable single-level analyses.

Any CB-SEM software excluding Amos
supports multilevel analysis
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Multi-level 
models

cross-
sectional

longitudinal

R, HLM, Mplus, EQS, and LISREL but NOT Amos
48



Cross-sectional

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior
H8(+)

H6(+)

H7(+)

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior

H1(+)

H4(+)

H2(+)

H3(+)

Department level

Lecturer  level

H5(+)

Time 1 Time 1

Time 1 Time 1

Time 1 Time 1

Time 1 Time 1

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior
H8(+)

H6(+)

H7(+)

Helping Subordinates 

Grow and Succeed

Behaving Ethically

Job Satisfaction

Community 

Citizenship Behavior

H1(+)

H4(+)

H2(+)

H3(+)

Department level

Lecturer  level

H5(+)

Time 1 Time 2

Time 1 Time 2

Time 1 Time 2

Time 1 Time 2

Longitudinal
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Cross-level Models
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Cross-level models in general

Performance

Leadership 
style

Satisfaction

Follower level (Level 1)

leader level (Level 2)

H1

H2

H3

H1: Leaders’ leadership style influences followers’ performance
H2: Leaders’ leadership style influences followers’ satisfaction
H3: Followers’ performance influence their Satisfaction

H: Performance of the followers mediate the 
relationship between leaders’ leadership style 
and followers’ satisfaction
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Two-level multilevel mediation Designs

Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel SEM framework for 
assessing multilevel mediation. Psychol Methods, 15(3), 209-233. doi:10.1037/a0020141

MLM/HLM
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MLM (Multilevel Modeling) & MSEM (Multilevel structural Equation Modeling)

A science of groups needs to take different levels of analysis into account since only multilevel perspectives provide a full and realistic picture of

processes within and between social groups. A multilevel perspective, however, requires appropriate statistical models. Conventional multilevel

regression models suffer from a number of limitations. Among these are the restriction to include only manifest variables and only one Level 1

outcome variable. Moreover, it is not possible to test complex models (i.e., with multiple mediators and outcomes in a single step). In this paper,

we introduce multilevel structural equation modeling (MSEM) as a new and promising development within psychological methods that helps

overcome the limitations inherent in conventional MLM. MSEM combines SEM with MLM and offers the best of both worlds. Because MSEM

allows using latent instead of manifest variables, measurement error can be taken into account. Moreover, the measurement model can be

tested on both the within and between-levels of analysis. MSEM enables researchers to specify Level 2 outcome variables and allows

the researcher to test complex multilevel models (i.e., simultaneous tests of multiple direct and indirect effects). We illustrate the potential of

MSEM using three examples from our own research, provide the corresponding software code as online supplementary material, and discuss

important practical issues.

Christ, O., Hewstone, M., Schmid, K., Green, E. G. T., Sarrasin, O., Gollwitzer, M., & Wagner, U. (2017). 
Advanced multilevel modeling for a science of groups: A short primer on multilevel structural equation 
modeling. Group Dynamics: Theory, Research, and Practice, 21(3), 121-134. doi:10.1037/gdn0000065

MSEM = SEM + MLM/HLM
MacKinnon, D. P., & Valente, M. J. (2014). Mediation from multilevel to structural 

equation modeling. Annals of Nutrition and Metabolism, 65(2-3), 198-204. 
Another important source 53



Cross-level 
models

cross-
sectional

longitudinal
While HLM software package is not capable of fitting factor analysis
models, it is capable of estimating cross-level mediating effects in a
multilevel model.
HLM software package expects the outcome variable to be at the
lowest level of the hierarchy. So 1-2-1 design is possible and 1-2-2 is
not possible.

54

Software packages such as HLM, Stata, Mplus script (e.g., MSEM script) and a few R 
packages such as lavaan, mlma, nlme, lme4, and xxM)



Cross-level cross-sectional models

Performance

Leadership 
style

SatisfactionTime 1

Time 1

Time 1Follower level

leader level
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Example of cross-level cross-
sectional models
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A 3-level model

Molina-Azorín, J. F., Pereira-Moliner, J., López-Gamero, M. D., Pertusa-Ortega, E. M., & Tarí, J. J. (2019). Multilevel research: 
Foundations and opportunities in management. BRQ Business Research Quarterly. doi:https://doi.org/10.1016/j.brq.2019.03.004
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A more comprehensive example

Molina-Azorín, J. F., Pereira-Moliner, 
J., López-Gamero, M. D., Pertusa-
Ortega, E. M., & Tarí, J. J. (2019). 
Multilevel research: Foundations and 
opportunities in management. BRQ 
Business Research Quarterly. 
doi:https://doi.org/10.1016/j.brq.20
19.03.004

A great book chapter to read:
Moliterno, T. P., & Ployhart, R. E. (2016). Multilevel models 
for strategy research. In G. B. Dagnino & M. C. Cinici (Eds.), 
Research methods for strategic management (pp. 51-77). 
New York: Routledge.
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A cross-level moderated mediation model

Varela, J. A., Bande, B., Del Rio, M., & Jaramillo, F. (2019). Servant Leadership, Proactive Work 
Behavior, and Performance Overall Rating: Testing a Multilevel Model of Moderated Mediation. 
Journal of Business-to-Business Marketing, 26(2), 177-195. 

Researchers employed EQS and Stata to analyze the data in this study
59



One more example

60

Walumbwa, F. O., Hartnell, C. A., & Oke, A.
(2010). Servant leadership, procedural justice
climate, service climate, employee attitudes, and
organizational citizenship behavior: A cross-level
investigation. Journal of applied psychology,
95(3), 517-529. doi:10.1037/a0018867

You can see 2-2-1 and 2-1-1 mediation designs in this model. 
you can see cross-level interactions in this model too.



Cross-level longitudinal models

Follower level

leader level

Performance

Leadership 
style

SatisfactionTime 2

Time 1

Time 3
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Example of cross-level 
longitudinal models
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A  good example

63

Mathieu, J., Ahearne, M., & Taylor, S. R. (2007). A longitudinal cross-level
model of leader and salesperson influences on sales force technology
use and performance. Journal of applied psychology, 92(2), 528-537.
doi:10.1037/0021-9010.92.2.528



Another Example: A cross-level longitudinal 
interaction model

Clinical top-down bottom-up interaction model

Luft, J., & Shields, M. D. (2003). Mapping management accounting: graphics and guidelines for theory-consistent empirical 
research. Accounting, Organizations and Society, 28(2), 169-249. doi:https://doi.org/10.1016/S0361-3682(02)00026-0
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Statistical 
techniques

First 
generation 

Second 
generation

CB-SEM

ML LS GLS RGLS

VB-SEM

PLS PLSc PLSe1 PLSe2

An overview of the main statistical
methods to estimate different
models

PLSe2 = ML + PLS

65

• Bentler, P. M., & Huang, W. (2014). On components, latent variables, PLS and simple methods: Reactions to Rigdon's rethinking of PLS. Long Range Planning, 47(3), 138-145.
doi:10.1016/j.lrp.2014.02.005

• Ghasemy, M., Hazri, J., & Gaskin, J. E. (2020). Have your cake and eat it too: PLSe2 = ML + PLS. Quality & Quantity. https://rdcu.be/b5vZT

https://rdcu.be/b5vZT


Acronyms

• CB-SEM: Covariance-Based Structural Equation Modeling

• VB-SEM: Variance-Based Structural Equation Modeling

• ML: Maximum Likelihood

• LS: Least Squares 

• GLS: Generalized Least Squares

• RGLS: Regularized GLS

• PLS: Partial Least Squares

• PLSc: Consistent Partial Least squares

• PLSe: Efficient Partial Least Squares 
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Models and suggested methods

• Single Level Cross-Sectional Models: CB-SEM or VB-SEM (PLS-SEM) methods

• Single Level Longitudinal Models: CB-SEM methods or PLSe 

• Reciprocal Models: CB-SEM methods and PLSe

• Multilevel Models (Cross-Sectional or Longitudinal): CB-SEM methods and PLSe

• Cross-level Models (Cross-Sectional or Longitudinal): CB-SEM methods or PLSe
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Important note on longitudinal and multilevel 
analysis in the context of PLS-SEM

• According to Hwang et al. (2020):

• In the structural model, modeling advances in PLS Path Modeling (PLSPM) may support non-recursive models (i.e., circular

path relationships), bidirectional relationships, and constraining paths. Also, the PLSPM method developments should follow

calls to facilitate longitudinal and panel data analyses (Richter et al. 2016). Current treatments of longitudinal data (Roemer

2016) are rather ad hoc and do not truly take time variant effects into account. Similarly, multilevel modeling in PLSPM is a

concern for future methodological developments. Often, the assessment of common methods variance represents an issue

that researchers must address in their PLSPM analysis. Even though prior research tackled this question (Chin et al. 2013),

PLSPM lacks methodological support and a straightforward procedure on how to assess and treat common methods

variance.
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GSCA. Behaviormetrika, 47, 219-241. https://doi.org/10.1007/s41237-019-00085-5
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Free statistical 
software

https://www.youtube.com/c/StatisticsofDOOM/featured

https://www.youtube.com/c/StatisticsofDOOM/featured


• For a successful PhD study:

1. Brennan Niamh, M. (2019). 100 PhD rules of the game to successfully complete a doctoral dissertation. Accounting, Auditing & Accountability Journal,
32(1), 364-376. doi:10.1108/AAAJ-01-2019-030

• For CB-SEM:

1. Davvetas, V., Diamantopoulos, A., Zaefarian, G., & Sichtmann, C. (2020). Ten basic questions about structural equations modeling you should know the
answers to – But perhaps you don't. Industrial Marketing Management, 90, 252-263. doi:https://doi.org/10.1016/j.indmarman.2020.07.016

2. Zhang, M. F., Dawson, J. F., & Kline, R. B. (2020). Evaluating the Use of Covariance-Based Structural Equation Modelling with Reflective Measurement in
Organizational and Management Research: A Review and Recommendations for Best Practice. British Journal of Management, n/a(n/a). doi:10.1111/1467-
8551.12415

• For PLS-SEM:

1. Ghasemy, M., Teeroovengadum, V., Becker, J.-M., & Ringle, C. M. (2020). This fast car can move faster: A review of PLS-SEM application in higher education
research. Higher Education. https://rdcu.be/b3Q5U

2. Hwang, H., Sarstedt, M., Cheah, J. H., & Ringle, C. M. (2020). A concept analysis of methodological research on composite-based structural equation
modeling: bridging PLSPM and GSCA. Behaviormetrika, 47, 219-241. https://doi.org/10.1007/s41237-019-00085-5

3. Yuan, K.-H., Wen, Y., & Tang, J. (2020). Regression Analysis with Latent Variables by Partial Least Squares and Four Other Composite Scores: Consistency,
Bias and Correction. Structural Equation Modeling: A Multidisciplinary Journal, 27(3), 333-350. https://doi.org/10.1080/10705511.2019.1647107

• For PLSe2:

1. Ghasemy, M., Hazri, J., & Gaskin, J. E. (2020). Have your cake and eat it too: PLSe2 = ML + PLS. Quality & Quantity. https://rdcu.be/b5vZT

2. Bentler, P. M., & Huang, W. (2014). On components, latent variables, PLS and simple methods: Reactions to Rigdon's rethinking of PLS. Long Range
Planning, 47(3), 138-145. doi:10.1016/j.lrp.2014.02.005

• For robust PLS:

1. Schamberger, T., Schuberth, F., Henseler, J., & Dijkstra, T. K. (2020, 2020/01/01). Robust partial least squares path modeling. Behaviormetrika, 47(1), 307-
334. https://doi.org/10.1007/s41237-019-00088-2

Some good articles
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Suggested articles on cross-level models
• Kim, S., & Hong, S. (2020). Comparing Methods for Multilevel Moderated Mediation: A Decomposed-first Strategy. Structural Equation Modeling: A Multidisciplinary

Journal, 27(5), 661-677. doi:10.1080/10705511.2019.1683015

• Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel SEM framework for assessing multilevel mediation. Psychol Methods, 15(3), 209-233.
doi:10.1037/a0020141

• Preacher, K. J., Zhang, Z., & Zyphur, M. J. (2011). Alternative Methods for Assessing Mediation in Multilevel Data: The Advantages of Multilevel SEM. Structural Equation
Modeling: A Multidisciplinary Journal, 18(2), 161-182. doi:10.1080/10705511.2011.557329

• Christ, O., Hewstone, M., Schmid, K., Green, E. G. T., Sarrasin, O., Gollwitzer, M., & Wagner, U. (2017). Advanced multilevel modeling for a science of groups: A short
primer on multilevel structural equation modeling. Group Dynamics: Theory, Research, and Practice, 21(3), 121-134. doi:10.1037/gdn0000065

• Hall, J., & Malmberg, L.-E. (2020). The contribution of Multilevel Structural Equation Modelling to contemporary trends in educational research. International Journal of
Research & Method in Education, 43(4), 339-347. doi:10.1080/1743727X.2020.1796066

• Aguinis, H., Gottfredson, R. K., & Culpepper, S. A. (2013). Best-Practice Recommendations for Estimating Cross-Level Interaction Effects Using Multilevel Modeling. Journal
of Management, 39(6), 1490-1528. doi:10.1177/0149206313478188

• Preacher, K. J. (2011). Multilevel SEM Strategies for Evaluating Mediation in Three-Level Data. Multivariate Behavioral Research, 46(4), 691-731.
doi:10.1080/00273171.2011.589280

• Marcoulides, K. M., & Yuan, K.-H. (2020). Using Equivalence Testing to Evaluate Goodness of Fit in Multilevel Structural Equation Models. International Journal of
Research & Method in Education, 43(4), 431-443. doi:10.1080/1743727X.2020.1795113

• Zhang, Z., Zyphur, M. J., & Preacher, K. J. (2009). Testing Multilevel Mediation Using Hierarchical Linear Models: Problems and Solutions. Organizational research
methods, 12(4), 695-719. doi:10.1177/1094428108327450

• Molina-Azorín, J. F., Pereira-Moliner, J., López-Gamero, M. D., Pertusa-Ortega, E. M., & Tarí, J. J. (2019). Multilevel research: Foundations and opportunities in
management. Business Research Quarterly. doi:10.1016/j.brq.2019.03.004

• Kozlowski, S. W. J., Chao, G. T., Grand, J. A., Braun, M. T., & Kuljanin, G. (2013). Advancing Multilevel Research Design:Capturing the Dynamics of Emergence.
Organizational research methods, 16(4), 581-615. doi:10.1177/1094428113493119
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More on cross-level models
• Koo, B., Lee, K.-S., & Khojasteh, J. (2020). Review of An Introduction to Multilevel Modeling Techniques (4th edition). Structural Equation

Modeling: A Multidisciplinary Journal, 1-3. doi:10.1080/10705511.2020.1815539

• Rappaport, L. M., Amstadter, A. B., & Neale, M. C. (2020). Model Fit Estimation for Multilevel Structural Equation Models. Structural Equation
Modeling: A Multidisciplinary Journal, 27(2), 318-329. doi:10.1080/10705511.2019.1620109

• Fang, J., Wen, Z., & Hau, K.-T. (2019). Mediation Effects In 2-1-1 Multilevel Model: Evaluation Of Alternative Estimation Methods. Structural
Equation Modeling: A Multidisciplinary Journal, 26(4), 591-606. doi:10.1080/10705511.2018.1547967

• Jak, S. (2019). Cross-Level Invariance in Multilevel Factor Models. Structural Equation Modeling: A Multidisciplinary Journal, 26(4), 607-622.
doi:10.1080/10705511.2018.1534205

• Mai, Y., & Zhang, Z. (2018). Software Packages for Bayesian Multilevel Modeling. Structural Equation Modeling: A Multidisciplinary Journal,
25(4), 650-658. doi:10.1080/10705511.2018.1431545

• Grimm, K. (2017). Review of Multilevel Modeling Using Mplus, by W. Holmes Finch & Jocelyn E. Bolin. Structural Equation Modeling: A
Multidisciplinary Journal, 24(6), 960-962. doi:10.1080/10705511.2017.1347045

• Pritikin, J. N., Hunter, M. D., von Oertzen, T., Brick, T. R., & Boker, S. M. (2017). Many-Level Multilevel Structural Equation Modeling: An
Efficient Evaluation Strategy. Structural Equation Modeling: A Multidisciplinary Journal, 24(5), 684-698. doi:10.1080/10705511.2017.1293542

• Hirschmann, J., & Swoboda, B. (2017). Multilevel Structural Equation Modelling in Marketing and Management Research. Marketing ZPF,
39(3), 50-75. doi:10.15358/0344-1369-2017-3-50

• Moliterno, T. P., & Ployhart, R. E. (2016). Multilevel models for strategy research. In G. B. Dagnino & M. C. Cinici (Eds.), Research methods for
strategic management (pp. 51-77). New York: Routledge.

• MacKinnon, D. P., & Valente, M. J. (2014). Mediation from multilevel to structural equation modeling. Annals of Nutrition and Metabolism,
65(2-3), 198-204.

• Preacher, K. J., & Selig, J. P. (2012). Advantages of Monte Carlo Confidence Intervals for Indirect Effects. Communication Methods and
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• Selig, J. P., & Preacher, K. J. (2009, 2009). Mediation Models for Longitudinal Data in Developmental Research. Research in Human
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Some good books

• Heck, R. H. , & Thomas, S. L. (2020). An introduction to multilevel modeling techniques: MLM and SEM approaches (4th ed.). Routledge.

• Byrne, B. M. (2006). Structural equation modeling with EQS: Basic concepts, applications, and programming (2 ed.). London: Lawrence Erlbaum

Associates

• Byrne, B. M. (2012). Structural equation modeling with Mplus: Basic concepts, applications, and programming. New York: Routledge.

• Byrne, B. M. (2016). Structural equation modeling with AMOS: Basic concepts, applications, and programming (3 ed.). New York: Routledge.

• Kline, R. B. (2016). Principles and practice of structural equation modeling (4 ed.). New York, NY: Guilford Publications.

• Hoyle, R. H. (2012). Handbook of structural equation modeling. New York: Guilford Publications.

• Blunch, N. J. (2016). Introduction to structural equation modeling using IBM SPSS Statistics and EQS. Thousand Oaks, CA: Sage.

• Henslere, J. (2020). Composite-Based Structural Equation Modeling: Analyzing Latent and Emergent Variables. Guilford Press.

• Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2017). A primer on Partial Least Squares Structural Equation Modeling (PLS-SEM) (2 ed.).
Thousand Oaks, CA: Sage.

• Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P. (2018). Advanced issues in partial least squares structural equation modeling. Thousand
Oaks, CA: Sage.
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What you learned

Theory and its elements

Different views on conceptual and theoretical 
frameworks

Purposes and sources of conceptual 
frameworks

The difference between conceptual and 
theoretical frameworks

The fact that theoretical framework is a 
component of conceptual framework 

Dealing with theoretical models from a 
statistical perspective
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Please have my mother in 
your thoughts and prayers

http://iporse.ir/32081
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Thanks
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