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Does Training Affect Productivity of Employees?  Two
Methods of Meta-Analysis

S. C. Davar & Mani Parti

This study is based on the sample
correlations arrived at by differ-
ent studies. Though a number of
studies indicate that there is
weak or no relationship between
training and productivity, the
present meta-analysis indicates
that the training provided to em-
ployees does have a significant
effect on productivity.  The
present study finds that there is
a moderate (mean) relationship
between training and productiv-
ity of employees. Training affects
productivity across-the-board i.
e. for top-level managers, me-
dium level managers and bottom-
line employees. However, certain
moderator variables e.g. citizen-
ship of the sample may influence
the magnitude of the effect of
training on the productivity.

Introduction

In today’s world of technological
changes, organizational work is charac-
terized by complexity, rapid change and
increasingly competitive business envi-
ronment. Thus, a critical issue in work-
setting that pervades the minds of behav-
ioral scientists and management practi-
tioners is to get the maximum output with
available human resources at a given
workplace. Moreover, it is necessary to
equip the employees with requisite skills
needed to outperform and upgrade them.
Behavioral scientists are confident that
whatever may be the level of equipment
sophistication in the organization, its size,
or products produced or services pro-
vided, the increase in competence and
efficiency of employees through provi-
sion of training is a useful investment.
Olivero and Kopelman (1997) analyzed
the effects of  off-the-job training given
to 31 top level managers in a public sec-
tor, service providing enterprise on their
productivity. Training imparted covered
areas like goal-setting, collaborative prob-
lem solving, supervisory involvement,
evaluation of end results, etc. They found
a positive correlation of 0.22 between
training given and resultant increase in
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productivity. The limitation of the study
however was that the selected research
design included only 31 participants and
as a result field experiment could not be
conducted.

Hamid (2011) emphasized that train-
ing is an important human resource de-
velopment tool used in the tourism indus-
try in India. Also training should be pro-
vided to employees of different levels,
specially the middle level managers in the
organizations to cope with social and
technological changes and improve their
productivity. She did an analytical study
using chi square and regression tools. The
results showed a correlation of 0.30 be-
tween the on-the-job training given to
public sector middle level employees
and their productivity. However, it is dif-
ficult to establish that there exists a sig-
nificant relationship between training
and employee productivity. Results of
a set of studies indicate that there is a
positive relationship between training
and employee productivity (Monge
1986; Delame & Kramarz, 1997). But,
a number of research studies report a
low level of relationship (correlation)
between training and employee produc-
tivity (Taymaz, 1998). Also, previous
studies based on meta-analysis do not
indicate a clear picture about the rela-
tionship between training and produc-
tivity. A major limitation of the past
studies is that they do not cross-vali-
date the results. Therefore, the results
given by these studies could not be
trusted. Further, all the probable mod-
erators that can affect the relationship
between training and productivity have
not been explored.

Training is one of the most perva-
sive methods for enhancing the
productivity of individuals and
communicating organizational
goals to new personnel.

Meta-analytic studies have been con-
ducted to ascertain the general relation-
ship between training and productivity.
Arthur & Bennett (2003) used meta-
analysis to examine the relationship be-
tween specified training design and em-
ployee productivity and the effectiveness
of training in organizations. The results
suggested a correlation of 0.2873 be-
tween training given to workers and their
productivity. In addition, the training
method used, the skill or task character-
istic trained, and the choice of evalua-
tion criteria were related to the effec-
tiveness of training programs. They con-
cluded that training is one of the most
pervasive methods for enhancing the pro-
ductivity of individuals and communicat-
ing organizational goals to new person-
nel. Zhang (1999) applied meta-analysis
procedures to experimental studies to find
out the magnitude of the effect of man-
agement training from 1983 to1997 on
trainee’s learning, job productivity and
organization results. A major finding of
the study was that on-the-job training
made a significant difference in trainees’
productivity and increased it by 0.49%.
Greenberg,Michalopoulos, and Robinsan
(2003)used meta-analysis to synthesize
findings from 31 evaluations of 15 vol-
untary government-funded training pro-
grams for the disadvantaged that oper-
ated between 1964 and 1998. They
adopted the model drawn by Raudenbush
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(1981), which studied the variance due
to sampling error and variance between
unmeasured factors. The study analyzed
the training’s effect on productivity
through effects on earnings. The program
characteristics included type of training,
enrollee characteristics, area economic
conditions, and evaluation method and
time period of training. Through the mean
and standard deviations, it was concluded
that training effects were largest for
women, modest for men and negligible
for youths. Moreover, the training pro-
grams have not become more effective
over time as the increase in earnings was

Training effects were largest for
women, modest for men and neg-
ligible for youths.

fairly less for every trainee as compared
to previous years specially when unem-
ployment rate was high. Also, on-the-job
training was most effective than basic
education. Miller and Monge (1986)con-
sidered 41 estimates of the relationship
between participation and satisfaction.
After accumulation of estimates of ef-
fects, the weighted mean correlation was
.34 and the true variance was .0301. As
many as 25 studies containing estimates
of the relationship between participation
and productivity were analyzed. After
accumulation of effect estimates, the
weighted mean correlation was .15 and
the true variance was .0334. A chi-square
test showed this variance differed sig-
nificantly from 0 (chi-square = 69.47, d.f.
= 25, p < .01), so moderator variables
were identified as the objects of partici-
pation, research setting, manipulation

used in the laboratory studies, job type
and organizational type. The study con-
cluded that moderators had small influ-
ence and as a result productivity improved
after participation. Pritchard, Melissa,
Granados, and Guzman (2007)conducted
meta-analytic procedures to examine
data from eighty-three field studies of the
Productivity Measurement and Enhance-
ment System (ProMES). The paper ex-
pands the evidence on effectiveness of
the intervention, examines where it has
been successful, and explores modera-
tors related to its success. Four research
questions were explored and results in-
dicate that: 1) ProMES results in large
improvements in productivity, 2) these
effects last over time in some cases
years, 3) the intervention results in pro-
ductivity improvements in many differ-
ent types of settings (i.e., type of organi-
zation/work/worker/country), and 4)
moderator variables are related to the
degree of productivity improvement.
These moderator variables include how
closely the study followed the original
ProMES methodology, the quality of feed-
back given, whether changes were made
in the feedback system, the degree of
interdependence of the work group, and
centralization of the organization. The
results indicated that on an average pro-
ductivity under PROMES feedback is
1.16 standard deviation higher than pro-
ductivity in baseline. The overall corre-
lation was 0.44.

In the studies, few authors used
Burke and Day’s meta-analysis (1986)
to integrate the findings whereas others
used Hunter, Schmidt, and Jackson
(1982) Framework. The findings across
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the various studies showed that training
given to employees had positive impact
on their productivity but various modera-
tor factors influence the magnitude of this
impact.  These moderators may be
present in the form of type of training,
nature of job, organization type, size of
firm, gender of employees etc.

Key Hypotheses

The present meta-analysis attempts
to clarify whether there is a substantive
relationship between training and produc-
tivity. It may be explained that a meta-
analysis brings out the magnitude of av-
erage effect of size and this predicts the
substantive relationship. Also the study
explores the moderators, if any, that in-
fluence the relationship between training
and productivity.

Methodology

These days, it is common to apply the
meta-analysis in the discipline of educa-
tion, psychology, and general manage-
ment, for the generalization of various re-
lationships and identification of modera-
tor variables (Davar, 2004). Glass (1976)
coined the term–meta analysis with a view
to distinguish the unique statistical meth-
odology for the synthesis of descriptive
statistics (e.g. correlation coefficients). It
is a way to summarize, integrate and in-
terpret selected descriptive statistics (e.g.,
sample correlations) produced by sample
studies or experimental outcomes (e.g. d-
statistics). A meta-analytic study may be
carried out with a view to obtain a com-
mon correlation. Further, with the help of
this methodology, we can ascertain

whether a key relationship between two
postulates could be generalized across dif-
ferent settings.  A substantial true vari-
ance would indicate the presence of one
(or more) moderator variables (Hunter,
Schmidt & Jackson, 1982).

Different meta-analytic approaches
have been developed for the cummulation
of correlation coefficients. For example,
to determine whether there are signifi-
cant variations in the correlation coeffi-
cients produced by a set of studies,
Hunter, Schmidt and Jackson (1982)
(henceforth HSJ, 1982) Framework en-
tails the computation of true variance i.e.
observed variance net of the measure-
ment error, sampling error and range-re-
striction, if any.  Davar (2004) has for-
mulated an improved version of HSJ
(1982) Framework. Hedges and Olkin
(1985) have postulated powerful statisti-
cal procedures meant for the determina-
tion of a common correlation and testing
of the homogeneity of a set of correla-
tion coefficients.

The present study utilizes sample
correlations of 60 studies (Annexure –
A). The effect of training given to the
employees on the productivity has been
measured through the sample correla-
tions. The effect of training on produc-
tivity of employees is found out by con-
ducting a meta-analysis of studies with
the help of Davar (2004) method and
Hunter- Schmidt and Jackson (1982)
henceforth HSJ (1982) Framework.  The
key hypothesis of the study is that there
is a positive and significant effect of
training on productivity of employees.
However, there is a possibility of exist-
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ence of moderator variables affecting
the relationship between training and pro-
ductivity of employees. This is done by
Davar (2004) formulas.

Identification and retrieval of stud-
ies on the effect of training on produc-
tivity of employees from 1981 to 2011
involved computerized search of various
data bases, manual search of existing lit-
erature, and communication with subject
matter experts to locate unpublished
studies. The list of studies used for meta-
analysis can be seen in the Annexure-A
and defintitons of various terms are in-
corporated in Annexure – C.

Training & Productivity

Today need is felt to continue provi-
sion of training beyond initial qualifica-
tions to maintain, upgrade and update
skills throughout the working life. Thus
training may be defined as the process
of aiding employees to gain effectiveness
in the present and future works.
Armstrong (1949) defines training as sys-
tematic development of the knowledge,
skills and attitudes required by an indi-
vidual to perform adequately a given task
or job.Richard (1977) states that training
includes any efforts made within the or-
ganization to teach, instruct, coach and
develop employees in technical skills,
knowledge, principles, techniques and to
provide insight into the organization .
According to Michael J.(2007) training
is the process by which the attitudes,
skills and abilities of employees to per-
form specific jobs are improved. Thus, it
is any process that tries to improve skills,
add to existing knowledge of employees

to aid him in the present job or to fit him
for a higher job involving higher respon-
sibilities. The end goal of training is es-
sentially to improve the productivity that
enables enterprises to develop competi-
tiveness and grow. Drucker (1955) states
that productivity refers to the balance
between all factors of production that will
result in greatest output for smallest fac-
tors. In fact, it is referred to as the ‘key
to prosperity and efficiency’ and is a syn-
onym for progress. Karmarkar (2007)de-
fines productivity as the ratio between
the production of a given commodity
measured by volume and one or more of
the corresponding input factors also mea-
sured by volume. Productivity reflects a
measure of output from a production pro-
cess per unit of input. In the case of par-
tial productivity, a single type of input is
used, e.g. direct labor hours or man-days.

Measurement of the effect of
training:

The first method used in a few stud-
ies to test the relationship between em-
ployee training and employee productiv-
ity is comparing two individuals at the
same time in the same firm doing the
same job, given the previous skills and
those acquired thereafter. Thus, partial
correlation between measures of train-
ing and various indicators of productivity
were arrived at by such studies. (e.g.
Bartel, 1994; Black & Lynch, 1996). The
second was the experimental method.
Experiments were conducted under two
conditions where in under the first con-
dition participant groups were given train-
ing prior to actual task performance while
under the second condition participant
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groups were not given any training. Then
the results were compared between the
two groups and it was found that train-
ing led to increase in participants’ skill
levels. Some studies mention it as Pre-
test-posttest design. (e.g. Kazmi,
Kizhakhail& Ismail, 1987; Lai 1996).
Lastly, the employees of a company in
which impact of training programs was
being analyzed, were asked to respond to
a survey. The survey form was validated
by a panel of experts and followed by a
pilot study to establish reliability. Main aim
of the survey was to stratify the percep-
tions of employees in regard to the appli-
cability of their training skills to an increase
in their productivity. The study findings

indicated a positive association between
the two. (e.g. Prasad, 1976).

Results & Discussion

The comparative meta-analytic re-
sults for measurement corrected cor-
relations and measurement uncor-
rected correlations using Davar(3004)
Method and Hunter-Schmidt Frame-
work (1982) have been shown in Table
1. Results for moderator variables (us-
ing Davar method) have been listed in
Tables 2 and 3. The procedure and
formulas for the mean estimate and
true var iance es t imate  have been
listed in Annexure B.

Table: 1 Meta-analysis (overall) of Sample Correlations; Davar (2004) & HSJ Framework
(1982)

Davar (2004) HSJ(1982)

Sample- Sample- Sample Sample
correlations correlations correlations correlations
Uncorrected Corrected for Uncorrected Corrected for

for measurement  measurement for measurement measurement
 error  error    error  error

Mean-correlation 0.3929 0.4871 0.4322 0.5343
Observed variance 0.0234 0.0378 0.0191 0.0296
Sampling error variance 0.01192 0.00969 0.000541 0.000417
True variance 0.01148 0.02811 0.01855 0.02918

Mean Correlation: The meta-ana-
lytic formula given by Davar (2004) for
the computation of mean value for cor-
relation values corrected for measure-
ment error generates a mean r = 0.4871.
However, non-correction of r values for
measurement error generates a mean
correlation = 0.3929. The formula for
common (mean) correlation given by HSJ
(1982) generates a mean correla-
tion=0.4322 when uncorrected for mea-
surement error. The mean correlation

rises to the level of 0.5343 when cor-
rected for measurement error. This
means that in order to obtain The true
picture of mean r, we must correct r val-
ues for measurement error as suggested
in Davar (2004) and HSJ (1982). Fur-
ther, overall the meta-analytic outcomes
suggest that there is a moderate relation-

Overall the meta-analytic out-
comes suggest that there is a mod-
erate relationship.



Does Training Affect Productivity of Employees?

The Indian Journal of Industrial Relations, Vol. 48, No. 4, April, 2013 657

ship between training and productivity.
Past meta-analytic studies too suggest
moderate relationship. The values also in-
dicate that on an average about 25 per-
cent of the variation in productivity is
explained by training i.e. moderate rela-
tionship can be accepted. Other factors
(e.g. technology) do operate and could
be assigned some values for their contri-
bution to productivity.

True Variance: Once the observed
correlation coefficients have been cor-
rected for measurement error, the true
variance rises to 0.02811 from 0.01148
by Davar (2004) formula and to 0.02918
from 0.01855 with Hunter, Schmidt and
Jackson (1982) procedure. It means that
measurement error could distort the true
Table: 2 Moderator Analysis: Size of Firm  (Davar’s Method)

Small firms (k=23) Large firms (k=37)

Sample- Sample- Sample Sample
correlations correlations correlations correlations

Corrected Uncorrected for Corrected for Uncorrected
for measurement  measurement  measurement for measurement

 error  error    error  error

Mean correlation 0.4288 0.3420 0.5233 0.4245
Observed variance 0 .0367 0.0209 0 .0350 0.0224
Sampling error variance 0.0289 0.0339 0.0142 0.0181
True variance 0.0078 - 0.013 0.0208 0.0043

variance estimates. Therefore, we must
correct observed correlations for this
error. Further, substantial true variance
estimates for corrected correlations
(both methods) indicate that there are
significant variations in effect-size of
training i.e. one or more moderators in-
fluence the level of effect-size for a
training program.

Moderator Analysis

In this study, two variables have been
identified as probable moderator vari-
ables. These are the size of firm (small
versus large) and the citizenship of the
employees in the sample (Indian &
foreign).The meta-analytic results for
subsets are given in Table 2.In Table 2,

the first moderator considered for analy-
sis is the size of the firm. The mean cor-
relation in the case of large firms is 0.5233
and true variance of measurement-cor-
rected correlation is 0.0208 whereas in
the case of small firms, the mean corre-
lation (p)is 0.4288 and true variance of
0.0078. None of the two groups gener-
ates true variance close to zero. Hence,
we can conclude that the size of the firm
does not act as a moderator variable.

However, in the case of uncorrected cor-
relations, true variance (0.013) for small
firms vis a vis  positive and significant
true variance for large firms suggests that
there is great likelihood that size of the
firm could be an important moderator

We can conclude that the size of
the firm does not act as a modera-
tor variable.



S. C. Davar and Mani Parti

658 The Indian Journal of Industrial Relations, Vol. 48, No. 4, April, 2013

factor for the effect-size of training on
productivity.

Another probable moderator is citi-
zenship of the employees. For the In-
dian citizenship (k=11) mean correla-
tion is 0.4712 with true variance of
measurement corrected correlations (-
0.0028).  In the case of foreign citi-
zenship (k= 48), the mean correlation
is 0.4924 and true variance of measure-
ment-correc ted  corre la t ions  i s
0.0231.Indian citizenship shows nega-

tive value and foreign citizenship shows
positive value of true variance. It
means that the citizenship of the em-
ployees acts as a moderator. A similar
situation is exhibited in case of uncor-
rected correlations. Overall, the analy-
sis suggests that there is a lot of effect
of citizenship on productivity.

Overall, the analysis suggests that
there is a lot of effect of citizen-
ship on productivity.

Table:3 Moderator Analysis: Citizenship of Sample (Davar’s Method)

Indian citizenshipNumber of Foreign citizenshipNumber of
studies (k) =11 studies(k)=48

Corrected Uncorrected for Corrected for Uncorrected
for measurement  measurement  measurement for measure-

 error  error    error ment error

Mean correlation 0.4712 0.3782 0.4924 0.3976
Observed variance .0522 0.0316 0.0350 0.0219
Sampling error 0.0550 0.0667 0.0119 0.0147
True variance  -0.0028 - 0.0351 0.0231 0.0072

Conclusions

Though a number of studies indi-
cate that there is a little or no rela-
tionship between training and produc-
tivity, yet the present meta-analysis in-
dicates that the training provided to
employees/workers does have a sig-
nificant effect on productivity. More-
over, the training affectsproductivity
across-the-board i. e. for top-level
managers, medium level managers and
bottom-line employees. However, cer-
tain moderator variables e.g. citizen-
ship of the employees may influence
the magnitude of the effect of train-
ing on the productivity.

Suggestions for Improvements

Several authors (e.g. Davar, 2004;
Ronco,1987; Hedges &Olkin, 1985;Pal
&Davar 2001 : 621-31) have given fol-
lowing important suggestions to do a cor-
rect meta- analysis. To begin with all rel-
evant studies should be located in terms
of appropriate guidelines for inclusion (or
exclusion)in the proposed meta-analysis.
Each study must be checked for basic
infirmities such as an absurd hypothesis,
“structurally” poor-data, questionnaire or
research design. For example, studies
with severe problems of co-llinearity must
be ignored for a meta-analysis of regres-
sion coefficients. In general, the studies
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which do not meet the specified criteria
must be excluded from a meta-analysis.

For exploration of moderator variables,
we may utilize the ANOVA- type design
or multiple regression analysis. Also, we
must always include unidirectional find-
ings. None-the-less,we must use at least
a given (reasonable) number of studies for
a meta-analysis (Ronco, l987).

References

Armstrong, M. (1949), Managing Performance:
Performance Management in Action, Char-
tered Institute of Personnel and Develop-
ment Publications, London.

Arthur,W., Bennett, W., Edens, P.& Bell, S.
(2003), “Effectiveness of Training in Or-
ganizations: A Meta-Analysis of Design
and Evaluation Features”, Journal of Ap-
plied Psychology, 88(2):234–45.

Bartel, A. (1994).“Productivity gains from the
implementation of employee training pro-
grams,” Industrial Relations,33: 411–25.

Black, S. & Lynch, U (1996), “Human Capital
Investments and Productivity”, American
Economic Review (Papers & Proceedings)
86: 263-67.

Burke, M.J. & Day , R.R. (1986), “A Cumulative
Study of the Effectiveness of Managerial
Training, Journal of Applied Psychology, 71:
232-45.

Davar S.C. (2004), “Meta-Analysis: An Improved
Version of Hunter, Schmidt and Jackson
(1982) Framework”, Decision, 31(2):210-
238.

Davar S.C. (2006), “Meta-Analysis of Sample
Correlations: The Validity of Hunter,
Schmidt and Jackson (1982) Framework”,
Decision, 33 (2): 111-140.

Delame , E. & Kramarz, F. (1997), « Enterprises
et. Formation Continue », Economie et.
Statistique, 127: 63-82

Drucker, P.F. (1955), The Practice of Manage-
ment, Elsevier Ltd, London.

Glass, G.V. (1976), “Primary, Secondary, and
Meta-analysis of Research”, Educational
Researcher, 5: 3-8

Greenberg, D; M., C; Robins, P. (2003), “A Meta-
Analysis of Government- Sponsored Train-
ing Programs”, Industrial ad Labor Rela-
tions Review, 57(1): 31-53.

Hamid, S. (2011),“A Study of Effectiveness of
Training and Development Programs of
UPSTDC, India- An analysis”, South Asian
Journal of  Tourism and Heritage, 4(1):
72-82.

Hedges, L and Olkin, I. ,(1985). Statistical Meth-
ods for Meta–Analysis, ,  Orlando
(FL.):Academic Press..

Hunter, J.E., Schmidt, F.L. & Jackson, G.
B.(1982),Meta-analysis: Cumulating Re-
search Findings Across Studies,New Delhi:
Sage Publication India Pvt. Ltd.1982.

Karmarkar, U.(2007), The Business and Infor-
mation Technologies Project; World Scien-
tific Publishing.

Kazmi, A., Kizhakhail& Ismail (May,1987), “Re-
search Findings on use of Training Evalua-
tion Methods”, Indian Journal of Training
and Development, 17 (3).

Michael, J. (2007), Training and Its Importance,
Ezine Articles.com/ 1165705

Miller, M. & Peter R. Monge (1986). “Training,
Satisfaction, and Productivity: A Meta-ana-
lytic Review”. The Academy of Manage-
ment Journal, 29(4): 727-53.

Olivero,G.; Bane, D.; Kopelman, R. (2001), “Ex-
ecutive Coaching as a Transfer of Training
Tool: Effects on productivity in a Public
Agency”,  Public Personnel Management,
26 (4).

Pal, Y. P. & Davar, S.C. (2001), “Meta-analysis
in Research- An Introduction” in P.P. Arya



S. C. Davar and Mani Parti

660 The Indian Journal of Industrial Relations, Vol. 48, No. 4, April, 2013

and Yesh Pal, Research Methodology in
Management, Deep& Deep Publications,
New Delhi

Prasad, Jogendra (1976), “A Study of Impact of
Management Development Program’s in a
Selected Public Sector Undertaking in In-
dia, (an unpublished Ph.D, thesis), Delhi
University, Delhi.

Pritchard, R., Melissa, D., Granados, D. &
Guzman, M.J. (2007), “The Productivity
Measurement and Enhancement System: A
Meta-Analysis”, Journal of Applied Psy-
chology, 3 (2): 443-71.

Raudenbush, S. W. (1981), “Random Effects
Models “, in: Harris N. Cooper and Larry
V. Hedges, The Handbook of Research Syn-
thesis. New York: Russell Sage Foundation

Richard K. A. (1977), Organizational Manage-
ment Through Communication, Harper
Collins Publishers, U.S.

Ronco, S.  L. .(1987),  Computation and
Cummulation of Effect-sizes in Meta-
analysis, Ph.D. Thesis, North Texas State
University.U.S.A

Taymaz, E; Ballot, G; & Fakhfakh, F. (2004);
“Who Benefits from Training & R&D: The
Firm or the Workers? A Study on Panels of
French and Swedish Firms”, Working Pa-
per Series,

Zhang, J.(1999), Effects of Management Train-
ing on Trainee’s Learning, Job Performance
and Organizational Results: A Meta- analy-
sis of Evaluation Studies from 1983-1997,
Unpublished doctoral  dissertation, Okla-
homa State University.

Annexure  A Sample correlations and characteristics of studies examining the relationship
      between training and productivity

Publi- Job Type Coun- Gen- Type Size Pear Rxx R y y mcc(ri) Ni
cation class- of t ry der of of son’s r
year ifica- orga- Train- Firm

tion nsa ing
level tion

1999 TL Ma Fe M OJT L 0.32 0.84 0.85 0.3787 431
1997 LL Ai Fe M OJT S 0.36 0.8 0.82 0.4445 115
2003 n.a Ma Fe F OJT L 0.60 0.8 0.82 0.7408 315
2006 TL Ma Fe M OJT S 0.20 0.74 0.82 0.2567 92
2004 TL Ma I M OJT S 0.165 0.8 0.82 0.2037 329
2009 ML Ma I M+F OJT L 0.41 0.8 0.82 0.5062 159
2000 n.a n.a Fe M OJT L 0.67 0.8 0.82 0.8272 231
1996 n.a Ma Fe M OJT S 0.31 0.8 0.82 0.3827 76
2005 TL Ma I M OJT L 0.63 0.75 0.75 0.8400 300
2007 TL O Fe M OJT S 0.33 0.88 0.89 0.3729 136
1996 LL n.a Fe M OJT L 0.38 0.8 0.82 0.4692 72
2003 LL Ma I M OJT L 0.2159 0.78 0.78 0.2768 907
1997 LL Ma I M OJT S 0.30 0.8 0.82 0.3704 243
1999 n.a Ma n.a M OJT S 0.33 0.8 0.82 0.4074 215
1994 LL Ma I M OJT L 0.79 0.8 0.82 0.9754 243
2003 LL Ma Fe M OFJT L 0.47 0.8 0.82 0.5803 396
2001 n.a Ai Fe M OFJT L 0.40 0.8 0.82 0.4939 290
1985 Ml n.a Fe M OJT S 0.44 0.56 0.59 0.7655 330
2005 ML n.a Fe M OFJT L 0.36 0.8 0.82 0.4445 233
2002 LL n.a Fe M OJT L 0.30 0.8 0.82 0.3704 220
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2008 ML S Fe M OJT L 0.47 0.95 0.95 0.4947 360
1994 ML Ma Fe M OFJT S 0.27 0.8 0.82 0.3334 400
2001 ML Ma Fe M OFJT S 0.34 0.8 0.82 0.4198 215
2008 ML Ma Fe M OJT L 0.14 0.8 0.82 0.1729 325
1999 ML O Fe M OFJT S 0.16 0.8 0.82 0.1975 101
1999 LL Ma I M OJT L 0.34 0.8 0.82 0.4198 100
2007 n.a Ma Fe M OJT L 0.39 0.8 0.82 0.4815 130
1994 TL Ai Fe M OJT L 0.54 0.8 0.82 0.6667 205
2006 ML Ma Fe M OJT S 0.48 0.8 0.82 0.5926 187
2006 LL S Fe M OJT L 0.24 0.8 0.82 0.2963 406
2006 ML Ma Fe M OJT L 0.39 0.8 0.82 0.4815 310
1998 LL Ma Fe F OJT L 0.39 0.8 0.82 0.4815 2124
1998 ML Ma Fe M OJT L 0.22 0.8 0.82 0.2716 310
1999 TL Ma Fe M OJT L 0.40 0.8 0.82 0.4939 164
2006 LL Ma Fe M OJT S 0.144 0.8 0.82 0.1778 300
2002 n.a O I M+F OFJT L 0.46 0.8 0.82 0.5679 500
1996 ML S Fe F OJT S 0.21 0.9 0.87 0.2373 210
1995 LL Ma Fe M+F OJT S 0.61 0.8 0.82 0.7531 99
2006 n.a n.a Fe M+F OJT S 0.56 0.8 0.82 0.6914 106
1999 LL Ma Fe M OJT S 0.49 0.8 0.82 0.6050 112
1995 LL Ma Fe M OJT L 0.80 0.8 0.82 0.9877 570
1987 ML Ma Fe M OJT S 0.67 0.8 0.82 0.8272 96
1996 ML Ma Fe M OFJT S 0.269 0.8 0.82 0.3321 48
2010 ML Ma Fe M OJT L 0.34 0.8 0.82 0.4198 352
2011 ML O I M OJT S 0.30 0.85 0.89 0.3449 91
2004 n.a n.a Fe M OJT L 0.45 0.8 0.82 0.5556 385
1996 LL n.a Fe M OJT L 0.38 0.8 0.82 0.4692 72
2007 n.a n.a Fe M OJT L 0.48 0.8 0.82 0.5926 2140
1991 ML Ma Fe M OFJT L 0.67 0.8 0.82 0.8272 7191
1994 LL Ma I M OJT L 0.26 0.8 0.82 0.3210 6177
2002 ML O I M OJT L 0.29 0.8 0.82 0.3581 129
2007 LL Ma Fe M OJT L 0.287 0.8 0.82 0.3543 1779
2000 n.a O Fe M OJT L 0.436 0.8 0.82 0.5383 2500
2004 LL O Fe M OJT L 0.34 0.8 0.82 0.4198 1900
2004 LL O Fe M OJT L 0.47 0.8 0.82 0.5803 22700
2002 n.a Ma Fe M OJT L 0.53 0.8 0.82 0.6544 5451
2008 LL Ma Fe M OJT S 0.18 0.8 0.82 0.2222 4184
2001 ML Ma Fe M OJT L 0.45 0.8 0.82 0.5556 3000
2005 LL O Fe M OJT S 0.47 0.8 0.82 0.5803 1319
2000 TL Ma Fe M OJT S 0.28 0.8 0.82 0.3457 1219

Notes: TL= top-level management;  ML= middle level management; LL= lower level management.
Ma= manufacturing; O=  others; Ai= Aviation; Se=service sector;Fe= foreign citizenship of sample;
I= Indian citizenship of sample, L = large firm , S = small firm; OJT = On the job training,  OFJT=
Off-the- job training; n.a.= not available
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Annexure  B Formulas for the Mean Correlation and True Variance Estimate

Hunter, Schmidt and Jackson (1982) framework                       Davar (2004)

Annexure-C Glossary of Terms

Meta-analytic statistic: The statistic computed with the help of sample statistics produced by dif-
ferent studies is known as meta-analytic statistic e.g.,
common or mean correlation.Common (mean) correlation: We obtain an estimate of a common cor-
relation by averaging the sample correlations (corrected for measurement error) produced by vari-
ous studies. The discussion about various methods to estimate a common correlation is available in
Hedges &Olkin (1985: 229-34)
Sample statistic – The statistic (e.g. correlation co-efficient) based on the sample data is called a
sample statistic.
Observed variance (sr

2): It is a meta-analytic statistics that measures the extent of variation in the
correlation coefficients across studies.
Sampling error variance (se

2): It is a meta-analytic statistics that reflects the variation in sampling
error in the measurement corrected correlation coefficients.
True variance (sp

2): The observed variance net of the sampling error variance (sr
2 – se

2) is termed as
meta-analytic statistic of true variance ( HSJ, 1982).
Measurement error: It is the error in the measurement of postulates (variables). Generally, the
measurement error arises on account of the lack of construct validity and attenuates the magnitude
of a sample correlation coefficient.
Training is the systematic development of the knowledge, skill and attitudes required by an indi-
vidual to perform adequately a given task or job.
Productivity is denoted as a measure of output from a production process per unit of input.
On-the-job training is where training is given on the job and at the work place under same condi-
tions in which the worker will work later on.
Off-the-job training is where training is given to the worker away from his place of work.Small firm
is the firm where number of workers employed is less than 100.Large Firm is the firm where num-
ber of workers employed is more than 100.
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