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ABSTRACT
We review the methodological rigor of empirical quantitative studies that have investigated the
training and organisational performance relationship. Through a content analysis of 219 studies
published in quality journals, we reveal significant validity threats (internal, external construct
and statistical conclusion validity) that raise questions about the methodological rigor of the
field. Our findings suggest that the time is appropriate for a renewed methodological endeavour
to understanding the relationship between training and organisational performance. We make
specific recommendations to enhance methodological rigor and generate research finding will
enhance operationalisation of theory, help researchers to make inferences about causality and
inform the decision making of HRD practitioners.
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INTRODUCTION
In this paper, we review 40 years of quantitative empirical studies that have investigated
the training-organisational performance relationship to identify the methodological features of
these studies and the extent to which they are subject to validity threats. Training is an important
construct in the HRD and learning and development (L&D) disciplines (Bell, Tannenbaum,
Ford, Noe, & Kraiger, 2017) and numerous industry-based reports document the considerable
investment made by organizations in employee training and development (e.g. Bersin by
Deloitte, 2016). In addition, scholars have argued that training enhances organisational
performance including productivity, innovation, customer service quality and financial
performance (Aguinis & Kraiger, 2009; Kim & Ployhart, 2014; Noe, Clark & Klein 2014) yet the
evidence base to make these claims is based on a preponderance of cross-sectional research
designs that shed little light on causality. Since 1979 when Miron published the first study on
this relationship and McClelland, (1979) the past four decades has witnessed a sustained increase
in empirical studies investigate the training-organisational performance relationship with major
growth in published studies since 2010. The extensiveness of past research highlights the
importance of training in organisations and the need for researchers to provide practitioners with
robust findings on the strength of the relationship, the linking mechanisms and the boundary
conditions explaining the relationship.
While there are many published reviews and syntheses on the topic of training in
organisations (eg. Bell et al, 2017; Noe et al, 2014; Salas, Tannenbaum, Kraiger & SmithJentsch, 2012) these reviews have primarily focused on identifying and reporting key themes and
knowledge accumulation on training to date. However, existing reviews seldom engage with the
methodological features of studies on training-organisational performance relationship and the
rigor with which research is undertaken. In contrast to prior reviews, our primary aim in this
study is to evaluate the methodological characteristics of existing research investigating training
and its organisational performance outcomes and specifically to identify the threats to validity
that exist in these studies. Given that the training-organisational performance relationship is
extensively studied and is central to the arguments that HRD and L&D specialists make to justify
investment in training major question arises as to the quality of the evidence available on this
relationship to date.
Three sets of reasons arise that a need to focus on methodological rigor. First, from the
perspective of theory, scholars to date have not always used research designs that reflect the key
assumptions of the theories they use to study the relationship. For example, many studies make
use of human capital theory (Riley et al 2017; Becker, 1964) and the resource based view
(Barney 1991) however, these theories envisage a long-term contribution of investment in human
resources to organisational performance. Yet the majority of studies use cross-sectional designs
and post-predictive designs (i.e. where respondents provide information on both assessments of
current training and their firm’s performance at the same time) and therefore do not provide a
robust testing of the propositions of the theories used. Wright, Gardner, Moynihan and Allen
(2005) describes these designs as post-predictive because they are actually predicting past
performance or performance up to the point of the survey. Similar arguments are made for
studies that utilise social exchange theory (Blau, 1964) and behavioural theories (Jackson &
Schuler, 1975). Therefore, it is reasonable to conclude that existing studies do not provide a
robust operationalisation of the theoretical foundations of these studies.
Second, from an empirical perspective two important issues arise. First, there is the

3
problem of contextual validity. The majority of studies have been conducted in an AngloAmerican context (USA, UK, Canada, Australia and New Zealand) therefore our current
understanding of the relationship may not be completely valid given the emergence of AsiaPacific, Middle Eastern and African economies. In addition, the majority of studies focus on
professional full time employees yet the world of employment has changed significantly with the
emergence of international workers and the gig economy. This suggests that the context of the
training-organisational performance relationship has changed in significant ways thus suggesting
a need to understand the complexities of the relationship. A second empirical reason for
analysing the way in which the training-organisational performance relationship has been
investigated concerns the issue of establishing causality. This represents the empirical gold
standard of science however many existing studies make use of research designs (typically
surveys) that do not enable inferences to be made about causality. Wright et al (2005) highlights
that survey designs can never ultimately ‘prove’ cause and many of what are considered well
designed studies have paid little attention to temporal precedence and /or alternative explanations
for the relationship. This issue has also received prominence in the HRD and training literature.
For example, both Sitzmann and Weinhardt (2018) and Bainbridge, Sanders, Cogin and Lin
(2017) have drawn attention to the needs for greater methodological rigor in understanding how
training and other HRM practices contribute to organisational performance. In the HRD context,
Brown and Latham (2018) highlighted the need for both rigor and relevance in HRD research.
Third, from managerial and HRD practice perspectives it is important to generate valid
insights and robust research findings concerning the strength and direction of the relationship
between training and organisational performance. Given that the field of HRD focuses on the
investigation of learning and development processes in workplace settings it is important that
research findings within the field should inform practice in these settings. Thus an important
motivation for this study speaks to recent debates concerning the role of research in generating
evidence that is of value in the real world (Brown, & Latham, 2018; Gubbins, Harney, Van der
Werff & Rousseau, 2018). The import of this discussion suggests that academic HRD research
is moving further away from addressing ‘real world ‘problems that have interest and relevance to
practitioners. For research to be relevant to practitioners, it must also be rigorously conducted.
Paterson, Harms and Tuggle (2018) proposed that greater methodological rigor should lead to
greater relevance to practitioners. Aguinis et al. (2010) highlighted the concept of customercentric science and emphasize that careful and rigorous reporting of research results should serve
the needs of both academics and practitioners. HRD and L&D scholars are positioned at the
theory-practice interface. On the one hand they generate evidence that can be used by
practitioners to make a case for investment in training (Rousseau & Barends, 2011) and on the
other hand, they are concerned to develop a body of knowledge that is robust and answers key
theoretical and empirical questions concerning the training-organisational performance
relationship (Tharenou, Saks & Moore, 2007).
Our overarching goal in this paper is therefore to review prior research on the trainingorganisational performance relationship to illuminate the extent of validity problem in existing
studies and to use the outputs of our analysis to make methodological suggestions to address
identified validity threats in future research. In doing so we seek to enthuse scholars within
HRD and L&D to conduct research that achieves the following outcomes. First scholars should
conduct research that provides a strong operationalisation of the theoretical perspectives used to
formulate hypotheses; second, they should provide a more fine-grained understanding or the
training-organisational performance relationship and go further in answering the question of
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causality and third they need to generate findings that will help HRD and L& D practitioners to
make evidence-based decisions about investment by organisations in training. For the purposes
of this paper validity is defined as the essential trustworthiness of study findings and scholars
have highlighted four categories of validity that are central to methodological rigor (Cook &
Campbell, 1976; Casper, Eby, Bordeaux, Lockwood & Lambert 2007; Brutus, Aguinis &
Wassmer, 2013). Internal validity is concerned with the causality and accuracy of conclusions
and is something that plagues a lot of research in the HRD/HRM fields in establishing a
relationship between training practices and organizational performance (Tharenou et al., 2007;
Bainbridge at al., 2017). External validity focuses on the extent to which findings on that
relationship are generalizable to different locations, research settings, organizations, employee
groups and across time. Construct validity is concerned with the types of measures that are used
to operationalize both training and organizational performance and statistical conclusion validity
focuses on the extent to which it is possible to make inferences about the training-organizational
performance relationship. In quantitative investigations, these dimensions are central to the
legitimacy of the field (Bacon, 2016; MacCarthy, Lewis, Voss & Narsimhan, 2013) of research
findings amongst academics and the quality of evidence generated for practitioners (Gelade,
2006).
We make two contributions to the field of HRD and specifically to understanding the
training-organisational performance relationship. First, we provide an original overview of
existing research on the training –organisational performance relationship in that we discuss key
issues related to the validity of the research base. In doing so we identify methodological issues
that have received relatively less attention to date. Second, we advance understanding of the
priority validity threats that future researchers should focus on in order to enhance the quality of
research findings. For each area of validity, we discuss the research implications of the threats
identified and make suggest on methodological approaches that will decrease or eliminate some
of these threats. We structure our paper as follows. We first define the core concepts that
underpin the research in this paper. Second, we describe in detail the methodology we used to
conduct this study and then present our findings. Finally, we discuss the implications of our
findings for methodological rigor and suggests a number of priority recommendations to address
causality, contextual validity of studies, the construct validity of the training measure and greater
understanding of linking mechanisms and boundary conditions explaining the relationship.
DEFINING TRAINING AND ORGANISATIONAL PERFORMANCE.
Training. Training is defined in different ways in the literature (Dipboye, 2018; Bell et al
2017) with some definitions emphasising current knowledge, skill and ability needs and others
focusing on future needs. Training however can be defined as consisting of both ‘training and
development’ with the former focused on knowledge, skills and abilities (KSAs) required for the
current job role and the latter focusing on KSAs required for a future role (Garavan, 1995;
Kraiger, Passmore, dos Santos & Malvezzi, 2015). The future component is conceptualised as
development. Training in its narrower sense is sponsored by the organisation because it is
assumed to have immediate organisational benefits whereas development may be sponsored by
the organisation however, it may also be initiated by employees and without recognition or
awareness by the organisation. Sitzmann & Weinhardt (2018) argue that the vast majority of
training in organisations focuses on what they describe as hard skills or the development of
KSAs that are directly applicable to the job. Tharenou et al (2007) in their meta-analysis of
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training focused primarily on these hard skills components and excluded soft skill or
development programmes. They defined training as “the systematic acquisition and development
of the knowledge, skills and attitudes required by employees to adequately perform a job or task
and to improve performance” (Tharenou et al, 2007, p6). Recent studies of the trainingorganisational performance relationship have included training focused on enhancing employees’
soft skills (Kim & Ployhart, 2014). Therefore, we include in this review studies that reported
findings related to training that enhances both current and future KSAs (Kim & Ployhart, 2014;
Berk & Kase, 2010). This definition incorporates training that focuses on the development of
generic or soft skills as well as training that take place in the classroom and on-the job (Salas et
al, 2012) focused on developing hard or skills that are immediately applicable to the job. We
selected studies that reported on formal training rather than informal training or training that
occurs as part of day-to-day on-the-job experiences, trial an error and learning by doing (Nelson
& Winter, 1982; Nikolova, Van Ruysseveldt, De Witte, & Syroit, 2014). In addition, we only
included studies of training conducted in workplace settings.
Organisational Performance. Organisational performance is conceptualised as a multidimensional construct (Paauwe, 2004) with studies measuring it in different ways. It is the
ultimate dependent variable that researchers can use to justify investment in training (Richard,
Devinney, Yip, & Johnson, 2009) and includes human resource, operational and financial
performance dimensions (Dyer & Reeves, 1995; Tharenou et al., 2007). However, some studies
use the term ‘organizational effectiveness’ which Richard et al. (2009) conceptualize as a
broader and more general construct that focuses on internal organizational performance in
comparison to external organizational performance measures focused on accounting and
financial metrics.
Scholars operationalize organizational performance using objective and subjective measures
or a combination of both. The majority of studies utilize subjective measures including in some
cases a composite index or as a single organizational performance item. We define
organizational performance to include the three categories proposed by Tharenou et al. (2007):
HR-related, operational and financial. We define human resource outcomes as proximal
outcomes such as collective KSAs, motivation, employee turnover, job satisfaction and
organizational commitment (Dyer & Reeves, 1995). We define operational outcomes as distal
outcomes comprising labour productivity, innovation, customer service and customer retention
(Jiang, Wang & Zhao 2012; Rauch & Hatak, 2016). Finally, we define financial outcomes to
comprise three categories: (a) financial performance, (b) product market performance and (c)
shareholder return (Richard, Devinney, Yip, & Johnson, 2009). The financial performance
category comprises measures of profit, return on assets and return on investment. Product
market performance comprises measures such as sales and market share and shareholder return
includes measures such as total shareholder returns and economic value added. We acknowledge
the different approaches taken by scholars concerning this categorization. Rauch and Hatak
(2016) for example, did not include HR outcomes as organizational performance outcomes;
however, Jiang et al. (2012) in their meta-analysis included HR outcomes in their definition of
organizational performance.
METHOD
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Sample and Procedure
We draw on studies published in quality training, HRD, organizational behaviour,
industrial/organizational psychology and HRM journals. We examined studies published
between 1979-20I8 to assess the field and we confined our analysis to articles published in
quality journals and specialist journals in the training and HRD fields. We defined a quality
journal as those rated 1-4 stars in the Academic Journal Guide, Chartered Association of
Business Studies, UK listing (2018). This is an authoritative listing of journal quality. Our
starting point for the review was 1979. We utilised this starting point because Tharenou et al
(2007) in the one meta-analysis published to date on the training-organisational performance
relationship identified that year as the starting point for they meta-analysis. We checked to
ascertain whether ant earlier studies have been published given that the criteria for inclusion in a
meta-analysis are more restrictive than is the case for a methodological review of the We
searched Business Source Premier, Social Citation Index and Google Scholar using the following
terms: ‘training and individual outcomes’, ‘training and organizational outcomes’ or variants
‘training and HR outcomes’, ‘training and organizational performance outcomes’, ‘training and
organizational effectiveness outcomes’ and ‘training and financial outcomes’ to identify relevant
articles. We used Google Scholar to search for the most cited articles. We also conducted manual
searches of journals that typically publish empirical investigations on the training –organisational
performance relationship to ensure that we had captured the relevant articles. Our initial search
led to 2455 articles. To be included in the review, each article was analysed using three criteria.
First, we only included articles that reported empirical findings. We, therefore, excluded papers
that were theoretical, conceptual or literature reviews. This reduced our sample of studies to
1105 papers. Second, we only included studies conducted in workplace settings and this further
reduced our sample to 756 papers. Third, each study needed to investigate the effects of training
on one or more of the three categories of outcome specified by Tharenou et al (2007), human
resource, organisational and financial and to use quantitative methods. This reduced our sample
of papers to 219. We reviewed the title, abstract and content of each study against these criteria
to determine suitability for inclusion in this review. Our final sample of studies were published in
36 journals of which the following are examples; Journal of Organizational Behavior, Personnel
Psychology, The International Journal of Human Resource Management, Human Resource
Management, Human Resource Management Journal, Human Resource Development
International and Human Resource Development Quarterly.
Coding Process
To investigate the four categories of validity we utilised content analysis (Krippendorff,
2013; Hoobler & Johnson, 2004). Content analysis helps researchers to identify and elaborate on
different validity characteristics (Duriau, Rigor & Pfarrer, 2007). We followed the hierarchically
system of codes proposed by Aguinis, Pierce, Bosco and Muslin (2009) to identify the
dimensions to be included in each category of validity.
Internal validity. We assessed three dimensions of internal validity: a) the structure of
the data (cross-sectional or longitudinal), b) the research designs used to investigate the trainingorganisational performance relationship: post-predictive ( the measurement of training after the
performance period), retrospective ( where respondents are asked to recall training practices that
existed prior to performance period) , contemporaneous (the gathering of concurrent data on
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training and organisational performance), predictive ( the gathering of data on training at one
point in time that is related to subsequent organisational performance) or multiple research
designs and c) the types of relationship investigated (direct, mediated , moderated , moderated
mediation).
External validity. We assessed seven dimension of external validity: a) level of analysis
of organisational performance (firm, establishment, business unit, multilevel); b) sample
location (North America, Europe, Asia, Africa, Australia/New Zealand, not specified); c)
industry (single industry, multi-industry, not specified), d) sector (private, public, both, not
specified); e) organization size (specified, not specified) f) firm/workplace/business unit
characteristics (past performance, geographic location, industry or sector, size, age, ownership,
competition, number of hierarchical levels, export orientation, diversification, innovation, HR
strategy, asset/investment /capital, single or multiple establishment, employee groups, business
status , restructuring , level of unionization) and g) subject-level characteristics (gender, job
tenure, education, contract type, working hours, wage levels, age, occupation, race, number of
dependents, marital status).
Construct validity. We assessed the construct validity of both the predictor and
dependent variables.
Training. We coded for eight dimensions of the predictor or independent variable: a)
operationalization of the training construct: absolute (the amount of training employees
received), proportional, (the percentage of workers within an organisation trained). content, (the
type of training provided); emphasise (the perceived importance of the training provided by the
organisation) and effectiveness, (the perceived effectiveness of the training provided) or the use
of combined measures) training measurement development (existing measure without
adaptation, existing measure with adaptation, idiosyncratic ( one specifically developed for use
in the study) , single item measure, multiple item measure, binary measure); c) type of training
measure (subjective measures only, objective measures only, subjective and objective measures);
d) number of informants for training measure (single informant, multiple informant, not
specified); e) measurement: reliability evidence for training measure (alpha, inter-rater, testretest) ,f) measurement: validity evidence of training measure (any content validity evidence, any
construct validity evidence, exploratory factor analysis (EFA), confirmatory factor analysis
(CFA), discriminant validity, convergent validity); g) procedural remedies to reduce common
method variance (CMV) ( where data for both the predictor and dependent variable are obtained
from the same person in the same measurement context using the same item context) for the
training measure (used, not used); and h) statistical methods used for CMV for the training
measure (used, not used).
Organisational Performance. We coded for eight dimensions of the dependent
variable: a) the type of organisational performance measure used (subjective measure only,
objective measure only, combined
measures); b) measurement development of the
organisational performance variable (existing measures used without adaptation, existing
measures used with adaptation, idiosyncratic, single item measure, multiple item measure); c)
organisational performance domain measured ( human resource, organisational performance
financial outcomes , multiple organisational performance
outcomes); d) source
of
organisational performance measures (same source as training measure , multiple sources, not
specified); e) measurement: reliability evidence of organisational performance measures (alpha,
inter-rater, test-retest); f) measurement: validity evidence of organisational performance
measures (any content validity evidence reported, any construct validity evidence reported, EFA,
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CFA, discriminant validity, convergent validity); g) procedural remedies to reduce common
method variance (CMV) for the organisational performance variable (used, not used); and h)
statistical methods used for CMV for the organizational performance variable (used, not used).).
Statistical conclusion validity. We coded for nine dimensions of statistical conclusion
validity: a) simple inferential statistics (correlation, t-test, chi-square); b) analysis of statistical
relationships (multiple regression, ANOVA and ANCOVA, logistic regression, MANOVA and
MANCOVA, canonical correlation, HLM, panel analysis, SEM and path analysis; c) tests for
mediation (Baron and Kenny and alterative models); d) tests for moderation (MMR); e)
reporting of effect sizes and the magnitude of effect sizes ; f) the reporting of statistical
assumption ( randomization, independence, measurement level of variable, normality, linearity
and variance); g) statistical software used to assess relationships (SPSS, Amos, M plus,
LISREL, Stata, not specified); h) response rate reported (yes, no); and i) sample size (mean).
Inter-rater reliability and validity. Three of the paper authors were provided with a
detailed coding taxonomy developed by the first two authors accompanied by an explanation of
each category of validity. Each coder independently coded the data utilizing these coding
categories. Our approach is similar to that used by Casper et al. (2007), Hiller, De Church,
Murase, and Doly (2011) and Bainbridge et al. (2017). First, the three coders independently
coded an initial sample (25) of studies to check for the reliability of coding. Second, we
computed the reliability of our coding, made appropriate adjustments and tightened up where
necessary the coding taxonomy. The key challenges we encountered related to the categorisation
of the training and the organisational performance variables, the categorisation of the research
design and the identification of the statically assumptions reported in the paper. Third, following
the issuing of new instructions to each coder, we asked a fourth author to code the first set of 25
papers. The first three coders met with the fourth coder to compare coding decisions. We
discussed areas of disagreement, explored alternative classification possibilities and when we
reached agreement, we adjusted the coding taxonomy. The adjustments primarily related to
clearly defining the emphasis and effectiveness training variables and broadening our definition
of organisational performance to include customer related outcomes. Where coders had made
identical classifications, these consensus codes were recorded in the taxonomy. Each coder then
proceeded to code the full set of studies. We calculated agreement between coders for the final
coding process using a Cohen’s kappa level of .70 (Brutus et al, 2013). We found the following:
Cohen’s kappa for each of the four categories in the taxonomy internal validity (0.90), external
validity (0.87), construct validity (0.77) and statistical conclusion validity (0.87).
FINDINGS
Internal Validity
The key trends that emerge from the analysis on internal validity are summarized as
follows.
Use of cross-sectional designs. Ninety-one percent of studies used a cross-sectional
research design. Cross-sectional designs do contribute to the literature where they used in the
initial phase of investigating novel research questions and potential moderator and mediator
hypotheses not previously tested in the literature. They are also useful to help researchers
develop new scales and represent a cost-effective way of demonstrating that two or more
variables are related to each other. However, cross-sectional designs have limitations in terms of
establishing causation, which as we pointed out earlier represents the gold standard in terms of
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research designs. Researchers have expressed concerns about the value of cross sectional designs
to address the fundamental question that underpins organizational investment in training, which
is whether training makes a difference to the bottom line. Cross-sectional designs are particularly
ineffective when measuring organizational and financial performance outcomes as these types of
outcomes require significant time lags to be realized. Only 9% of studies use a longitudinal
research design and they typically measured the training construct at one point in time and used
this measure to predict subsequent performance while also controlling for prior or concurrent
performance. We encountered significant difficulties in studies in making judgments about the
type of research design used. For example, studies were frequently not precise in describing the
timing of training implementation and subsequent measures of performance were taken. Studies
varied considerably in the time lag between training and organizational performance. The
average time span between the measurement of the training construct and performance was 4.66
years. The longest time was 14 years and the shortest was 0.5 years. Examples of longitudinal
research studies include Kim and Ployhart, (2015) and Choi and Yoon (2015). The use of
longitudinal designs can help researchers can show that changes in training are associated with
subsequent changes in organisational performance. This type of design allows a causal type of
interpretation to be drawn however unless they are an experimental design the inferences that can
be drawn about causality are limited. The limited use of longitudinal designs and the lack of use
of experimental designs is a significant limitation of current training-organisational performance
research.
Use of post-predictive designs. The majority (54%) of studies utilize a post-predictive
design, which involves the use of organizational performance measurements collected prior to
the measurement of the training variable. Wright et al. (2005: 412) draw attention to the
limitation of post-predictive studies arguing that they “measure HR practices after the
performance period, resulting in actually predicting past performance”. Therefore, while a
significant number of studies reported a positive relationship between training and outcomes, it is
not possible to make claims about a causal relationship between training and organisational
performance due to the over-reliance on post-predictive designs. Post- predictive research design
involves a single point in time collection of both training and organisational performance data.
Researchers typically asked respondents to report current training practices, but ask about
organizational outcomes up to the point of measurement of the training variable. Examples
include Ahmad and Schroeder (2003), Gurbuz and Mert (2011) and Fletcher (2016). A small
number of studies use survey methods to gather data on training and archival data to measure
outcomes related to past performance (e.g. Beugelsdijk, 2008; Chen & Huang, 2009). This latter
type of study, while interesting, falls into the post-predictive category because the measures of
outcomes occurred prior to the measurement of the training variable.
A small number of studies that use ‘retrospective’ designs (5%). These involve asking
participants to recall training programs that were in existence prior to the performance period.
Examples of studies that use these types of design are Kampkotter and Marggraf (2015) and
Zwick (2006). Retrospective research designs are subject to inaccuracy of recall (Wright et al.,
2005) and make it difficult to draw conclusions related to causality. Contemporaneous designs
(3%) involve researchers gathering data on training practices and organisational performance
data using the same timeframe. Wright et al. (2005) point out that this design is problematic from
a causality perspective, because the performance data may be gathered both prior to and
concurrent with the training practices measure. Predictive designs (13%) investigate whether
training implemented at one point in time are related to future organizational performance.
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Examples of predictive designs include Barrett and O’Connell (2001) and Park and Jacobs
(2011). These studies are the most robust in helping researchers to draw inferences about
causality. Overall, studies reveal a positive link between training and organizational performance
however, we can only draw limited conclusions about causality and for that matter reverse
causality.
Investigation of direct relationships. The initial stages of the development of a research
field typically focus on the measurement of a direct relationship and it progresses there is a focus
on understanding indirect paths and contingencies that affect the direct relationship. The majority
of studies (51%) investigated a direct relationship between training and organisational
performance and researchers continue to investigate a direct relationship however the analysis
indicates that researchers increasingly investigate linking mechanisms that potentially better
explain the link between training and organisational performance and investigated what if or
contingency type questions.
Eighteen percent of the total studies included in our review
studies reported partially mediated relationships, 14% reported fully mediated relationships, 13%
reported moderated relationships and 4% reported moderated mediation relationships. Therefore,
researchers increasingly pay more attention to understanding the processes connecting training to
organisational performance and the boundary conditions that affect the generalizability of direct
relationships. The investigation of moderated-mediated relationships is a relatively new
statistical method and we found a number of recent studies utilised this type of analysis to
understand the interaction of linking mechanisms with boundary conditions. However, the use of
moderated mediation requires careful operationalisation of both the training and organisational
performance measures. We found an absence of replication type studies despite calls for this
type of investigation in the HRM, international management and OB literature (Harzing, 2016).
External Validity
The following findings emerge on threats to external validity.
Level of measurement of organizational performance outcomes. We found that the
bulk of studies investigated organizational performance at the firm level (74%) with 17% of
studies investigated the relationship at the establishment level and 9% at the business unit level.
This is an interesting finding because studies that are conducted at the firm level assumes that
there is litter heterogeneity across the firm where as studies that utilise a business unit or
establishment level of analysis are more likely to capture heterogeneity. This is most likely to be
the case in large multi-nationals and multi-unit organisations.
An ethno-centric Anglo-American focus on sample location. We found significant
bias in terms of the countries and regions in which data on training and organizational
performance is collected. Studies derived samples from five regions with more than one-quarter
from North America and more than one third from European countries. Twenty-seven percent of
studies derived samples from Asia with the majority of these from China. We found a small
number of studies that generated samples from Africa and Australia. There is a significant
under-representation of samples from Eastern Europe, Latin America and the Middle East.
Therefore, studies have, to date, rely on a small number of countries in which to generate
samples, which is a significant threat to external validity and the potential to generalize findings
across different countries, cultures and regions.
Industry sector and size of firm. The majority of studies report information on
industry context. Forty-one percent of studies were undertaken using single industry samples and
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52% of studies used multi-industry samples. While multi-industry samples help researchers to
enhance the generalizability of findings, single industry samples help increase measurement
precision and allow researchers to capture dimensions of context more effectively. The analysis
reveals that researchers have not paid attention to the reporting of firm size in empirical
investigations. This is not unique to quantitative investigations with Saunders and Townsend,
(2016) highlighting that it is also a problem with qualitative studies in general. Forty percent of
studies did not specify the size of the organization when reporting findings or describing the
methods used to conduct the study. The lack of attention to the reporting of organization sector
and size is particularly problematic and studies are inconsistent in the way they report
organization size: some studies report the mean; others the median; and in other studies,
organization size is reported as a log in relation to assets or revenue. These deficiencies in
reporting or sector, size and industry make it difficult for researchers to conduct moderated metaanalysis.
Organization, Individual and subject-level characteristics. Organization- and subjectlevel characteristics in published studies are not reflective of the diversity of organizations in
which training is implemented and the nature of the global workforce in general. There is a
major underreporting of both sets of characteristics in existing studies. We found the following
trends for the reporting of organization age (20%), ownership (11%), the competitive context
(6%), the organisations asset base or level of capital investment (6%) and the level of
unionization (12%). There is very poor reporting of individual or subject-level characteristics.
Only 11.5% of studies reported gender, 10% reported job tenure of study respondents, and 9%
report education level. There is a very low level of reporting of employee age (6%), occupation
(4%) and race (2%).The majority of studies do not report essential sample characteristics and
therefore make it difficult to draw inferences about the generalizability of findings. Even based
on the limited reporting of organization and subject level-characteristics the samples used by
studies do not reflect the diversity of organizations in which training is undertaken and the
changing nature of organizations, workforces and work itself.
Construct Validity
The following findings emerge on threats to construct validity.
Operationalization and measurement of the training construct. Clearly defined
operationalization of the training construct (independent variable) is a major research design
issue. We found four distinct operationalisations of the training construct. Thirty-one percent of
studies operationalize training as a content measure, 7% as an effectiveness measure, 7% as an
absolute measure and 9% as a proportional measure. Twenty percent of studies use a
combination of measures. Some of these operationalisations are complex because they involve
personal judgements and respondent recall about effectiveness and are therefore potentially
subject to random measurement error. Furthermore, measures that focus on effectiveness may be
rated more favourably by different categories of study respondents. These errors may lead to the
finding of spurious relationships between training and outcomes. Thirty percent of studies
utilized idiosyncratic measures exclusively to measure the training construct, 4% used a binary
measure and 13% of studies used a single item measure. Twenty-one percent of studies used an
existing measure with adaptation and 13% used an existing measure without adaptation. Overall,
many studies create a measure of training that is unique to the study and the use of single item
measures in controversial and raises important questions about how the rigor of measurement of
the predictor variable (Fuchs & Diamantopoulos, 2009)
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Use of subjective measures of training and single informants. The use of subjective
measures of training and single informants to measure the training construct represents a
weakness of published studies. Wall and Wood (2005) highlight the need to secure assessments
from two or more persons and the use of the same raters across different organizations. This
problem is compounded in multi-organization studies where researchers rely on single
informants (e.g. training or HR specialists) who are expected to have knowledge of the training
construct. Seventy-four percent of studies relied on a single informant to provide data on the
training construct and 7% of studies used multiple informants. The majority of studies utilized a
subjective measure of training (71%) with 23% of studies utilizing an objective measure such as
archival data and 6% used a combination of objective and subjective measures. Researchers
criticise studies that rely on single informants due to measurement error issues, low reliability
and statistical inference problems (Sanders & Frenkel, 2011).
Assessment of reliability, validity and CMV of training measures. Given the use of
both self-reports of training and single item measurers there is a low incidence of reporting of
reliability. The average α for the training measure was 0.81. A significant number of studies do
not pay attention to validity issues. The same issue arises in respect of the reporting of validity
evidence due to the use of single item measures of training. Twenty-eight percent of studies used
EFA, 16% used CFA, and 18% report discriminant and 14% convergent validity. Forty-one
percent of studies did not use procedural remedies to educe CMV and 91% of studies did not
make use of statistical remedies to address training measure CMV.
Measurement of organisational performance. Strong research design requires that
measurement of organisational performance variable(s) should be from a different source than
that used to measure the training construct. Furthermore, researchers highlight the value of
objective measures of organisational performance (Richards et al, 2009. The measurement of
organisational performance is more rigorously measured than is the case for the measurement of
training. However, research that is more recent highlights the value of subjective measures
(Singh, Darwish & Potočnik 2016). Fifty-eight percent of studies measured organisational
performance using a subjective measure; 32% used an objective measure and 10% used a
combination of subjective and objective measures. The use of objective measures therefore helps
ensure that data on organisational performance comes from a different source to that of the
training measure. Sixteen percent of studies used an existing organisational performance
measures without adaptation, 36% used a measure of organisational performance with
adaptation, 16% used an idiosyncratic measure of organisational performance, 46% of studies
used a multiple item measure of organisational performance and 26% of studies used a single
item measure of organisational performance. Forty-three percent of studies used measures of
organizational performance, 24% used measures of financial performance, 23% used measures
of human resource outcomes and 29% of studies use multiple measures of organisational
performance.
The collection of data on both training and organisational performance from the same
source is problematic (Donaldson & Grant-Vallone, 2002; Podsakoff, MacKenzie, Lee &
Podsakoff, 2003). The use of single source data can have the effect of both inflating and
deflating correlations reported. Sixty-one percent of studies utilize the same source to measure
both the training and organisational performance variables and in 18% of studies, this dimension
was not specified. Therefore, measures of both training and organisational performance are
subject to common method bias. These features hamper the extent to which it is possible to infer
a relationship between training and outcomes and can result in correlation errors leading to
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spurious associations.
Given the increased use of multiple items to measure, organisational performance there is
a higher incidence of reporting of reliability data (57%). The average α for measures of
organisational performance was 0.83. Studies paid less attention to providing evidence of content
and construct validity of organisational performance measures. Sixteen percent of studies
reported evidence of construct validity and 4% reported evidence of content validity. The
reporting of EFA (18%), CFA (12%), discriminant validity (18%) and convergent validity (21%)
is low considering that researchers make greater significantly greater use of multiple item
measures of organisational performance. Finally, studies pay little attention to addressing
common method variance in respect of organisational performance measures. Forth two percent
of studies did not report procedural remedies and 91% of studies do not report statistical
remedies to address CMV.
Statistical Conclusion Validity
The following findings emerge on threats to statistical conclusion validity.
Sample size and response rates. A large sample size helps researchers to minimize
sampling error. It also affects the extent to which one can generalize. The mean sample size
varied depending on the level of analysis of outcomes investigated. The average sample size for
firm-level studies is 627 employee’s workplace level was 84 employees; business unit level is
150 employees. Overall the mean sample size is effective however its adequacy depends on how
respondents were selected (randomly or convenience), the study purpose and the data analysis
procedures used. In reality, the resources available or the sample size in previous studies
frequently determines sample size. However, a variety of data analysis packages such as Mplus
(Muthen & Muthen, 2002), R (Kabacoff, 2017) and Stats (StataCorp, 2013) can be used to
determine the sample size.
The response rate ranged from 22% to 53% and the average response rate is 43%. We
found a lack of clarity and inconsistency in the reporting of response rates. Some studies reported
response rates as a percentage of the number sent out, some as a percentage of usable responses
and others as a percentage of those sent out but not deliverable. Studies that use convenience or
purposeful samples reported higher response rates than studies using random samples, which
reported lower response rates.
Reporting of Effect Sizes. We investigated whether studies reported effect sizes and we
analyzed the magnitude of effect sizes found in studies. Both Pek and Flora (2016) and
Wilkinson (1999) highlight the importance of the reporting of effect sizes as an important feature
of well-conducted research. Overall, we found that many of the earlier studies did not report
effect size however, an analysis of articles from 2010 reveals that greater attention is paid to the
reporting of effect sizes and the level of significance of effect sizes reported. Effect size was not
reported in 48% of studies. In terms of the magnitude of effect sizes reported, we found that the
majority of effect sizes reported were small. The distribution of effect sizes using Cohen’s
(1988) categorization was 42% small (0.20 or more), 33% medium (0.50 or more) and 5% were
large (0.80 or more). Twenty percent of studies reported affect size of less than 0.20. Additional
analysis of effect sizes indicates that they are significantly lower for the measurement of
financial performance compared to operational performance. In addition, they are significantly
higher for cross sectional rather than longitudinal studies and for studies that utilized subjective
rather than objective measures of organizational performance.
Reporting of Statistical Assumptions. Nimon (2012) highlighted the importance of
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reporting of statistical assumptions as central to the rigor of quantitative research. We utilised
the categorisation provided by Nimon (2012) to inform this analysis. Overall, we found very
low levels of reporting of statistical significantly since 2010. Twenty-seven percent of studies
reported on the randomization of the sample data, 14% reported on the independence of data,
26% reported on the measurement level of the training variable and 33% reported on the
measurement level of the organisational performance measure. A slightly larger percentage of
studies provided comments or data demonstrating the normality of the data (34%) however only
a small percentage of studies made explicit comments on the linearity of the data (14%) and the
issues related to variance (including homogeneity of variance, homogeneity of regression,
sphericity and homoscedasticity) (5%). We did however find that these issues were more likely
to be reported in studies published in high ranked journals (4 and 4*journals in the ABS list) and
in recent times the level of reporting of statistical assumptions has improved
Use of statistical analysis techniques. The majority of studies reported correlations
(78%) followed by t-tests (14%) and chi-square tests (1%). To conduct analysis of statistical
relationships, studies typically employed multiple regression techniques (59%), SEM and path
analysis (18%), panel analysis (10%), and AVOVA and ANCOVA (10%). In the case of studies
that investigated moderation, the majority use MMR; whereas for studies testing mediation, the
most common method used was Baron and Kenny’s (1986) approach or tests for moderation
conducted using SEM. In most cases, the software used to conduct analysis is not reported the
most frequently used packages were SPSS, MPlus, AMOS, and LISREL.
DISCUSSION
This research study set out to investigate the extent of methodological rigor within a very
homogeneous field of investigation related to the relationship between training and
organisational performance. We specifically focused on the extent to which this body of research
was subject to internal, external, construct and statistical conclusion validity threats. Our area of
investigation is therefore a very narrow one with clear or distinct boundaries. So what does our
review tell us about the state of methodological rigor in training and organisational performance
research? Five key trends are apparent: (a) empirical research on the relationship is growing and
becoming more international, (b) quantitative methods are the predominant empirical approach
(c) the majority of empirical investigations draws on a very small selection of research methods,
and (d) major threats to validity persist within the field. The latter problem is notable in
relatively new field however, there are also debates concerning more mature field such as that
reviewed here about the lack of precision of measures and methods used in empirical
investigations. Rost and Ehrmann (2017) for example revealed that within the area of
management research there is reporting bias towards win-win results and Chatterji, Durand,
Levine and Touboul, (2016) highlighted significant validity problems with self-report data.
Therefore, validity threats are not unique to the training-organisational performance field of
investigation.
Overall, the field on investigation is characterised by a high degree of methodological
conservatism relative to the broader area of management and psychology. Researchers continue
to us the same methods that are pervasive within the field despite the significant validity threat
problems related to these approaches. In addition, researchers do not often acknowledge these
problems and there is a hesitancy to utilise methods that are innovative or more rigorous. These
problems highlight a clear need for greater methodological rigor to be a key priority for future
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research. We suggest that attention to some of the validity threats identified here will help
researchers address three core issues: (a) the utilisation of methods that will help researchers
make inferences about the casual nature of the relationship between training and organisational
performance and better operationalisation of theories used to generate hypotheses, (b) the
generation of samples from unique country and institutional contexts and categories of workers
that will help address external or contextual validity issues , (c) greater precision in the
measurement of the predictor variable and (d) the use of more sophisticated research designs
to understand boundary conditions and micro-level mechanisms linking training to organisational
performance.
The pursuit of the Gold standard: Demonstrating a Causal Relationship
To date researchers have not made sufficient use of research designs that will allow
inferences to be drawn about causality. Our analysis highlighted significant threats to internal
validity that undermine efforts to achieve this goal. This is however a problem that is not unique
to training and HRD research with both Wright et al (2005) and Bainbridge et al (2016)
highlighting that it is also a problem within strategic human resource management research.
However, our analysis highlights that there is a need to utilise research methods that will
generate evidence to make a better case for the impact of training on organizational performance.
Therefore, there is a case to be made to make greater efforts to utilise longitudinal designs
(Ployhart, Weekley & Ramsey, 2009). They provide an important opportunity but also
significant challenges for training and organizational performance researchers. The challenge is
to collect data on organizational performance sometime after the collection of data on training
(Van de Voorde, Paauwe, & Van Veldhoven, 2010) and to collect measures of training and
organizational performance at Times 1, 2 and 3. This will allow researchers to make inferences
about causality and reverse causality. Training-organizational performance research will be
significantly enhanced if researchers track the training investment over time and identify its
impacts on organisational performance when training levels are altered or changed. The issue of
temporal ordering is central to making inferences about causality therefore to do this effectively
researchers need to have a minimum of three measurements of both predictor and criterion
variables (Ployhart & Vandenberg, 2010). In terms of statistical conclusion validity this will
require the analysis measurement invariance (Vandenberg, 2002) given that it is difficult to say
whether respondents are using the same conceptual frame of reference as they respond to the
survey at multiple time periods. It is also important to acknowledge that the use of longitudinal
research designs is not without difficulty. Zhu (2012) for example highlights that longitudinal
research designs may suffer from omitted variable bias (Beck, 2011) and endogenous regressors
(Hamilton & Nickerson, 2003) and Stritch (2017) highlights the need to investigate variation in
data.
However, the use of survey methodologies will only go so far in addressing the causality
issue. Experimental designs may be the only effective method in terms of eliminating other
alternative explanations for the relationship between training and organisational performance.
Studies that field experiments may be better suited to infer causality. Field experiments are
potentially valuable in answering relevant questions about training and outcomes that may be
difficult to investigate using other methods (Shadish, Cook & Campbell, 2002). They can be
used to investigate the effects of multiple training conditions. For example, researchers could
investigate the performance of high training versus low training business units or to investigate a
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strategic training investment choice and its impact on specific outcome metrics. This type of
design could help researchers capture the effects of strategic training choices. Field experiments
are, however, not the complete answer. They are not particularly useful when researchers wish to
understand the mechanisms that explain why training impacted organisational performance.
However, they are a significant step in helping researchers to explain causality. Field
experiments allow researchers to gather data on outcomes as data that naturally occurs in
organizations and allows the independent variable to be manipulated. This situation allows
causal inferences to be drawn about the impact of training on organisational performance.
Researchers point out that the implementation of field experiments is complex due to the
difficulty of finding an equivalent control group. Dehejia and Wahba (2002) proposed
propensity score matching (PSM) which helps researchers to match on observed characteristics.
In the case of training and organizational performance research, the matching can be on issues
such as firm size, sector, and industry and technology intensity. Khandker, Koolwal and Samad
(2009) proposed the double differences approach, which unlike PSM allows for selection bias on
unobserved characteristics but assumes that these characteristics do not change over time.
Greater attention to External or Contextual Validity
To date research on the training-organisational performance relationship is subject to
external validity threats or what Ahuja and Novelli (2017) call the problem of contextual
validity. This is manifest in a situation where the majority of the research it conducted in
Western or developed institutional contexts and is focused on a narrow category of workers.
Therefore, much of the research suffers from a generalizability problem. Therefore, researchers
need to conduct research in a broader range of countries and generate samples in
underrepresented country and institutional contexts such as the Middle Eastern, Eastern Europe,
African and Latin American countries. We also recommend that researchers need to generate
samples in different industry and sectoral contexts and with firms across micro, SME and large
organizations. For example, there is scope to generate samples in public sector and not-for-profit
organizations and we need more studies within unique industry contexts. There is also a need to
study the relationship with different categories of employees. Current research has a strong bias
towards investigate white-collar professionals, those who hold full-time jobs and who have
significant job security working in high-income countries. Bergman and Jean (2016) for example
highlighted the poor representation of low to medium skilled employee, temporary workers and
wage earners in industrial-organisational psychology research
Greater Precision of Measurement of the Training Variable
Our analysis highlighted significant issues related to construct validity in respect of both
the predictor and criterion valuables. This problem is demonstrated in respect the training
measure is the over use of idiosyncratic measures, the use of single item measures and the lack of
replication of measures in different studies. In the context of training, we found only five studies
that used measures of training that were used in two or more previous studies. Researchers have
therefore not sufficiently established the construct validity and reliability of published measures
across multiple studies. What is also surprising that well established measures such as those
found in Fields (2002), the developmental experiences measures developed by Wayne, Shore and
Linden, (1997) and components of the learning transfer system (Bastes, Holton & Hatala, 2012)
are less frequently used in studies investigating the training-organisational performance
relationship. An important challenge in the context of measuring the training construct is the
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distinction between individual and organisational level measures of training. There is a strong
towards the use of individual level perception measures of training related to issues such as
effectiveness, importance and the content of the training with fewer studies utilising true
organisational level measures of training such as the amount of training or the proportion of
employees trained.
We recommend the use of archival data to enhance the construct validity of the training
measure. Using archival data to measure the training construct may prove valuable because it
consists of data gathered in the ordinary course of business without any involvement of a
researcher (Spector, Liu & Sanchez, 2015). Organizations are likely to retain training data for
compliance, regulatory and grant funding purposes. We do, however, acknowledge problems
with archival data on training. SMEs and not-for-profit organizations may not gather and
maintain accurate, up-to-date training records (Nolan & Garavan, 2016). Further, the training
records will not have been created with the particular research question in mind. The lack of
match between the data and the question potentially present internal validity problems. The use
of multiple sources for the training construct will provide researchers with better insights into the
coverage of the training within an organization.
Enhanced Understanding of Boundary Conditions and Micro-Level Mechanisms
Linking Training to Organisational Performance
An important feature of the growth of a field methodologically is the shift away from the
investigation of direct relationships to investigation of indirect relationships and boundary
conditions. We noted that the core mechanisms underlying the training-organisational
performance relationship are only beginning to be researched. These linking mechanisms may
relate to individual characteristics, leadership, team and organisational and external contextual
processes thorough which training impacts organisational performance. Mush of the existing
research does not account for the precise mechanisms that link training to organisational
performance and there is a need to jumpstart this line of research by focusing on specific micro
linking mechanisms and researching organisational performance outcomes that at proximate to
that mechanism and seeking out a sample where it may be found. There is a major need utilise
research designs to engage with both contingency and configurational perspectives to investigate
the complexities of the training-organisational performance relationship. Scholars in HRM for
example have highlighted the ‘black box’ problem and this is equally applicable to the trainingorganisational performance relationship (Messersmith, Patel, Lepak & Gould-Williams, 2011).
This ‘black box’ is particularly acute in the context of the training-organisational performance
relationship where the investigation of boundary conditions is embryonic.
CONCLUSIONS
In this paper, we have conducted a methodological review of the training-organisational
performance literature to identify the extent to which it has rigor. We specifically analysed
existing studies to identify threats to internal, external, construct and statistical conclusion
validity. Our analysis of methodological rigor will help researchers to make decisions about
research designs that more effectively operationalise theories used to investigate the trainingorganisational performance relationship, utilise methods that enable inferences to be made about
causality and reverse causality and generate a body of research evidence that can be used by
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practitioners to make decisions about investment in training. We call for renewed vigour and
enthusiasm for a significant shift in the way we research that relationship and we are saying that
old approaches have not served us well in generating evidence that training makes a difference to
organisational performance. Rather than simply continue as to fore we need to jumpstart the
research area by utilising longitudinal research designs and field experiments, by paying greater
attention to the generalisability of research findings by seeking out new contexts in which to
conduct research, by paying greater retention to the way we measure training and finally by
researching mediated and moderated relationships. We acknowledge however that our review
has a number of limitations. First, we focused solely on studies published in the English
language and on studies that investigated training as an independent variable. We therefore
omitted studies that considered training as a moderator, mediator or dependent variable. We only
included quantitative studies and therefore omitted studies that used qualitative designs. We are
however confident that enhanced rigor of research on the training-organisational performance
relationship will be of benefit to both practitioners and researchers.
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