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DISCLAIMER NOTICE

.The views and conclusions contained in this document are those of the
authors and should nol be interpreted as necessarily representing the official’
policies or recommendations of the Interior Department's Eureau of Mines or
of the U, S, Government.

FOREWORD -

This repart was prepared by the Bendix Corporation, Bendix Enérgy,
Environment, and Technology Office, Ann Arbor, Michigan under USBM
Contract Number S0144010. The contract was initiated under the Coal Mine
Health and Safety Program, It was administered under the technical direction of
the Pittsburgh Mining and Safety Research Center with Mr. Wiiliam Wiehagen

. acting as the Technical Prggect Officer. Mr., John Blurn was the Cﬂntratt '
Administrator for the Bureau of Mines, : d

This report in two volumes is the final documentation of the work re-
cently completed on the contract during the period July 1974 to November 1975,
Volume I1is a summary consisting of narrative description of several training
programs found in a survey of the mining industry, the major results of an
analysis of relationships between various measures of training and injuries,
and the main conclusions‘and recommendations. Volume II'is a more detailed
dlacussmﬂ of the quantative data analysis and the resultmg recommendations
regardu';g a number of specific issues in the field of fﬂﬁﬁ?r training. The draft
summary volume was first submitted by the authors in July 1975, revised in .
. September 1975, and after review by its MESA sponsorsand industry repre- '’
'sentatxves was resubmitted in December 1975 along with all the supporting data.
* This final version is limited to the summary and- the c:amplete narratwe of the
' analysis and ‘its 1n‘1p11c:at1:3n5i )
We are grateful to the mai{?“inﬁgividuals in government, industry, and
labor for their tirne, interest, and inspiration for results of this review and .
evaluation of a very broad and complex topiti._ ‘

John Adkins
Roger Akeiey
Phil Chase co
l.eslie Marrus
William Prince
Ronald Redick
Conrad Rogne
James Saalberg
Linda Szempruch

[+
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SUMMARY

This report presents a description of the research and results of

a project that was performed for the Bureau of Mines. The project
objectives were to produce a broad description of current mining

training programs and an evaluation of their effectiveness with respect
to reducing mine injuries, The description contained in this report in-
cludes the sources and organizations of training programs and the general
approaches and instructional methods used in their application. Aggregate
training and injury data were used to evaluate both the overall training
effort at 300 mines and specific efforts in twelve categories of training
course objectives.

The research strategy was built on the ranking of mines according
to the effectiveness of their training with an effective training effort being
defined as that training which is associated with concurrent or subsequent
low or reduced injury or severity rates. Comparisons between programs -
 evaluated as most effective and programs which were apparently less
effective were used to identify program characteristics that tend to be
associated with effective rather than ineffective training. ’

A survey which produced the deg;rip%i@n of current mining training
programs was conducted primarily via over 40 on-site visits to mining
companies, schools, agencies, union répresentatives and MESA training
facilities. - In addition to collection of material and information for the
summary description of training methods the survey generated several
subjective insights about current programs. Compliance with the letter
cf the law with a minimum effort may be a su§érficia1 training -
objective that tends to distract from the real training program objectives
-of reducing inJuTIES. First line superyvisors aften carry much of the
training load and require real practical suppotrt. If such support is
missing or consists of unrealistic expectations, his training duties will be
regarded as merely annoying at best and perfunctorily carried out, if at

- all, Mandatory training often constitutes only a portion of the programs
for indoctraination of new rmners and the develepment of production oriented
skills and knowledge.

Vocational trammg schools form a source of mining trammg that is
gaining in importance and also includes the mandatory safety topics as
a portion of a larger program oriented around specific occupations. This
illustrates the difficulty in singling out safety as a training requirerﬁent
distinct from learning to perform a job safely, The result of just doing
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thx: ﬁ‘liﬁil‘nufﬂ trainiﬁg‘ncedéd for coﬁﬁpliante will gEﬁerally be in-

rcqulred to ath:nd Trammg in nptlahal courses leF‘CtEd at prew!ntinﬂ
of specific types of injuries through increased awarencss of the hazards
involved in a job is seen as most valuable by most of the mine operators

~-using this approach. Thesc organizations also feel that some of the most

significant benefits were gained from involving the mdlvxdual miners in
the development of the training program itself.

- _Analysis of aggregate data confirmed the overall effectiveness of the
accident prevention approach to safely training. Most companies using
the ground control, haulage, electrical, and general accident prevention
categories of training'had significant improvements to the corresponding
injury rates. It was also found that the duration of reduced injury rates
is only two or three quarters unless the training is repeated (not nEcessar-
ily to the same miners). On the basis of examples of effective training
it can be shown that the returns of reduced lost time can be very large
zzmﬁg,afed to the invesdtment in training. Ranking of mines according to
the effectiveness of] their overall training program found that no

"particular company, 0 region, or training method will account for the

variation in results.. Instead there are indications that this is a function

of the general 1evgl of gffgft?ﬂevmcd to training and the quality of manage-
‘ment at the mine. * 1



INTRODUCTION

Background

Government, industry, and labor have all given training a key role
in their efforis to reduce accidents, Nearly all actions taken to reduce
human error and improve worker efficiency in mining involve some form
of training and education. State and Federal mine laws, the origin and
growth of recent investments in training facilities and efforts and the
latest UMWA-BCOA contract all refiect the importance generally given
to the training of miners, This report deals with a research project
that was designed to producc a broad description and approaches to the
canduct\af mining training programs. The project also sought to eval-
uate bnth the overall training E—fftf)l‘t and specific efforts in twelve cate-

. gories of training course Qlljectlves

The relationships between measures of training effort and injury or
severity rates formed the basic evaluation criteria. Just as there are
wide variations in these relationships, there are also variations in
characteristics of training prﬂgrams. Comparisons of programs that
tend to be associated with good or steadlly improving-accident recards
with programs that appear to be less effective are used to derive re-
commendations concerning future action to organize, conduct, and
monitor the training of miners. Two types of data were compiled in
order to 1dcnt1fy and E:{plam vartations in training program effectiveness
which were ohtained from existing federal and state sources. Descrip- -
tive data and information on training program characteristics we re
compiled by survey methods.

%

Quantitative Data

The Bureau of Mines Denver (Z)fficé obtained = _zregate data for °
training effort from the MESA Office of Education and “Training's Quali-
fication and Certification Unit. This Bureau office also prf:wuied us with
employment, exposure, injury;-and production data, covering the 1972
through mid-1974 period, These data were obtained from the MESA -
Health a;'ui ,:;afety Analysis Center, Annual repgrts p;gvidéd'by several

1969 thrgugh 1973 permﬂ The atate repart data g;ve a hasehne 1njury‘
history for 110 of the 180' mines in the data that were obtained from the
‘Bureau. They also allow a partial evaluation of ‘training at.another 120
mines not in the injury and exposure data requested from ‘the ‘Bureau at
= .
Ly

L
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the sta;‘t of the survey. In all, then, 300 mines are cgver‘ed by the MESA

and state data. e

There are three basic data sets. Two are for 180 individual mines
of 43 companies or dividions covering the 1972 through mid-1974 period
in three annual and ten quarterly time intervals. The third is for 230
individual mines (110 duplicate the first annual set\ of 51 campames or
divisions covering the 1969 through 1973 period (training data in 1972 and
1973 only), Three more sets are the aggregate company or divigion lotals
from the first three. FEach of.the data sets from the Bureau contains 19
measures of training and injuries plus employment, exposure, and pro-
duction. Trawning is divided into 12 catlegories of course objectives and
u'qurles are classified according to 7 combinations of accident typolo-’
gies. Course objectives and accident typologies correspond as nearly
as possible. The data sets derived from state sources do not include

the seven accident type measures.

éﬁggregatefﬁat& Analysis .

Analysis of the aggregate data followed two paths, The firat approach
consisted of a study evaluating the many cross plots of measures of
training and injury rates. "The plots'represented various hypothetical
relatlcnshlps between the two rates or changes in the rates, Some of
these hypotheses consider training and injuries aggregated over the same
time interval (quarter or year), but most deal with either training Jead-
ing to changes in injury rates or high injury rates leading to a new or
increased training c{fort.: Most of the plats of some training rate versus
a subsequent injury rate find all cases fallmg in the triangle defined by
high injury-low training, lows *injury-low training and high training-low
injury. .The substantial number of mines having low injury rates with
little or no reported training stems (rom the fact that these mines con-
duct training using their own programs tha\t are not included in the data,
There are other mines that have both training and injury rates at high
levels. . This sort of distribution of cases on the plots can be. mterpreted‘
as meaning that there are variations in the effectiveness of training just
. as there are variations.in the amaunt, methods, objectives, and other
characteristics of training programs. Then the aim of the aggregate da-
ta analysis is the identification of what produces effective training by a
comparison of training program characteristics of two groups of mines
--those which appear to be mostly effective and those in which high or
increased training rates do not appear to result in reduced or continued -
low injury rates. . . " .

%
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* A second mterpreﬁatlcm of the dlstrlbuhc\n of cases on the P].DLE is .
that there is no systematic relationship between trammg and injury rates
for this 300- -mine cross section of the mdustry However, the analysis .
Wt::uld have to contrql for other major factors that are believed fo mflua \
ence injury rates before SUCh a c:am:lusmn abaut the overall uhhty of
training could be valid., Initial. efforts to list the two grgups of effective
" ~and ineffective tralmng programs revgaled another reason why more than
just the bhivariate plots of training and Ainjury rates should be considered .
in the evaluation of training p rogram effectiveness. "Many cases of mines
in the same division, seam, general vn:.m:;ty, etc., were found in both
the'e effective and ineffective lists. The available mf:jrmatmn indicated
I:hat these mines.should have virtually identical training prggrams.e Thus,
the evaluations were either inaccurate or some unknown factors were he-
‘hind the differencgs in training LffEEthEﬂEEE. A Eecond analysm path
- was adopted that iught to cvaluate traming effectiveness on the basis of
- both the levels-and c:hange& Df training and injury rates over the ten '
'quarterly am:l three 'annual time seru}s. ‘ : . o L.

i

This pproach félloweﬂ a- logu: that glves ‘the highf—-st level of’ EfIECtIVEs
ness to g/case of increased training ra‘te followed by decreased mJury
rate w fere initial injury rate is alreadv below.the average for that mine,
Dapany, or dwvﬂon. A decrease from an above average injury rate
should be easicr to achieve and was therefore given a lower effectivencss
score. The li}gﬁt"l of Lrammg was also considered by scoring decreased 7
AT . trammg rates the same as increases if the level remained above the
\mine, -company, ‘or division average. Again very few clear différences
- between the most and least cffective training prag:ams were revealed.
- - Of 24 companies or .divisions having 5 or more mines in the data sets,
' 17 had mines ranked in the top and bottom quartiles of the effectiveness
index. Even though the morc rlgorous evaluation methods did not make
it any easier to select specific programs, methods, evaluation methods -~
or courses that tend to be associated with reduced or continuded low injury
‘rates, the close agreement between the results of all the evaluation schemes
indicates that the’ rankings are accurate and not an artlfact of any particular
Evaluatmn crltgrlon. ' :

Iﬁ addltmn_tn evaluating overall effectweness in terma of total Emplayea
courses versus total injuries per million man ‘hours,’ ‘the detailed time- -
series analyses included onc other overall .relationship and several re-
latmnshlps between a C‘ah"gtuylﬂf training objective and a type of injury.

- The" second overall n‘*latmnshlp used thousands of tons of production
inalead cfrnnllmnss of man houts m ‘éxposur¢ to obtain rates. Thé Lrammg
. Latcggrlv s and types ol m;uru}; a/ﬁalyzed mglude- /, :

5
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:' o+ Ground control training versx_israéfand rib fall injuries -

[ |
T
m\

*ulage safety training versus haulage ‘injurieé

::al quallficatmn trammg versus ele::tru:al injuries
- E:cplas’ves safety, ventilation, and methan d’ tection /,

. tramm; versus explosion and ignition injuvies

) achjery safety/quahfmatmn traming versus machinery

e and hand tool mgunes ' )

\ . .
' . General accident preventmn tralmng versus total UIJUI‘IEE
' and hft/pull and slip/fall injuries

. Survey Data

Articles in training and mining publications, telephone and mail

canta:l:s, and visits to trammg fac:ht;es are “the source of informatio
on the characterlstms of various training programs. .The mfermatmn »
includes caurse descriptions, traming materials, and general organiz-
ational and ﬁrgcedural aspects of training at more than 50 organizations.

. The most detailed information came from over 40 on-site visits to
mining cﬁmpames (independent and captwe -large and srnall coal and
=meta1/nanmetal) vocational scho ﬂlE and.colleges,’ ‘state’ Eralmng an

. mining agencies, operator, assgmatmn and union spokesmen, and MESA

- training or guppgrt facilities, Narrative trip reports and/ar tabular
summaries _of the courses and methods employed at each source of train-
ing canstltute the descnptmn of various current mining trammg programs.
Several attempts were made to develop a ‘format for the tabuktion of this
training program mfﬁrmatmn that would fac:.htate the comparisons bet- ;
ween the most and least effective: I:rammg programs, Qfane of these for-

' rnats were considered successful because of- either the wide disparity in
‘the detail of available information or the basic differences of course or-
ganization and purposes, ‘When the quantitative data analyses identified
the difficulty in interpreting and utilizing the comparisons of I:rammg

">-"’Pragram descriptiors for the most and least effective programs, no fur-

ther effort was maﬂe to IEfIfLE the fﬂrmat fq:r tabulahng tlug information,
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General Observations_
i

\ - TRAINING PROGR AM DESCRIPTIONS

\ ‘ ) R

< ] !
Respgnses to tha survey varied in the degree of deta;led information

that could be obtained, but they were uniform" m regard to cooperation

and cordial hospitality for the survey team, Most organizations con-

tacted were proud of their training prggrams and eager to discuss their-

v-aEhIEVEfﬂEntS\ and problems, Only a small sample of the industry is

covered by the survey, but the close cgrrespgndence of the sample and
mdustry' wide dlstrlbutmns and averages. for all measures indicate ‘that -

it is very reprgsentatlve, This summary descnptmn of what the” BUrvey

_ found begins with the ge’n’eral aggregate data impressions that were, gamed'—

I

Fc‘;r abwuus reasons the mandatarv I:ramlng adrﬂlnlstered by MESA
anﬂ the MESA course materials have a nearly unwersal influence. There

¥

- is one aspect of the nature of this influence that-could be’ working counter
‘ to the basic 'reasoris for having- any rﬂandatary‘ training. . This is. the

nécessary, but sométimes E.C‘arlfUSIDg, .Strict adherence to the letter of
the law in the administration of the mandatory training provisions.
There geems to be a danger that technical compliance with the tramzng

~ effort that is required assumes more impartam:e than the goal of re-
‘-duzlng mine accidents. It is not something that can be measured or

found in the data, but the survey ‘team g{amed a distinct.impression that
mandatory training for miners is being treated as a legal ritual which
both the aperatars and MESA are ccmpelled to perfﬁvrm. F‘erhapg it

if the1r aperatmnal dehmtu::n gf traxmng pragrah‘; abgectives dnes not ga
beyond remaining in carnpham:e There are enough cases in the data to
suggesat that too many high levgls of training effort are associated with
high and increasing injury rates because the individual mines training 7
program might be focusing on the legal necessity rather than the hazard-
ous work practxces and attitudes Ehat are to be found at that mme. :

Another general impression concerns the ﬂentral rolg played by the
first line supervisor in most training prggrams conducted by mine apera

. .ators. This individual is the I:ramee in much of the'mandatory training -
" and in terms of the certification requlrements in effect at the.time of
., the survey. Ile is often the instructor for trammg that is-given the hgur— '

ly employces working under him, He is tha admlnlstratnr nfrcm-the job,

N‘I--‘ '
ot




"training; whether these programs arce farx'ﬁially constituted,and dﬂéumi:ntgd
by the company, or if he only keeps track of each man's skill and exper-
ience in his head, He may"fecuiws substantial assistance with his train-
ing ,respcmsibilitiés or he may be on his own, Training should not be:
viewed as an annoying exira duty added>to his other responsibilities for
how his men work, their production, and ‘their safety. This man, with

’ the "toughest Jcib in the mine' needs support (not additional duties) or
else the training will tend to be performed in a hurried, perfunctory

. manner,

Organization -

' The training function is located in several places in the company
, ériganizatién, Large companies usually have training and education de-
- partments, with their own budget and staff reporting directly to the
mine or division superintendent. There are also examples of the train-
ing staff coming under the industrial relations manager. Training and
safety are sometimes combined into a dingle department. If they are
separate organizations, training and safety will usually have equivalent
. status.under the same company executive at.all levels of management.
. The training director often receives support in the form of ingtructors
~and course material development from other company organizations
" 'such as safety, industrial.engineering, or maintenance ‘when the company
is very large. Some large, highly structured -pr—c;:grarris focus.on training’
' equipment operators and maintenance personnel. 'Training department
. personnel deal with standard practi¢es and company procedures for pro-
duction, while the mandatory health and safety training is prc:ﬁriedé by
. the safety department in these programs. Such an organization may
categorize the training according lo its function, na{n‘;igly;

¢« Operator skills o - : o

) Maintenancéi‘skills': ’ : /

¢ Foreman/management upgrading ' , {

" » Personal educational opportunity/tuition aiél\;

: N ) ) . }1 !‘

» Mandatory health and safety requirements / ,
A small mine operation usually means that qLe training di_réctc:r;

safetly engineer, [oreman, mine manager, superirntendent; and owner :

i




"could be the same i\&\dividﬁal Whatever formil training the small mine’
emplc}yees are given will tend to come from z state or MESA instructor..

States having large numbers of small miner gear their training programs

' to serving the nceds'}\gf the small operats¥, Nearby large mmmg campames :

~are another source ai'\ mandatory.lraining for ‘srnall operators. - Several -

' gmall companies jointlyiengaging a consultant to handle: their safety and
training needs is an approach that migal; re«:ewe w1der use as the rnanda-
tory training requwements 1ncrez_si.' , e

CIE

o

= 'Iffaining théctivesi'

P
Y

Review u:i the great number of c:c:urr\es, either in the MESA course
_materials and reporting system or given by wmine c.nperah:rs and other
' training. sources, made it clear that some grgan;satnﬁ; for grouping
courses into gb_jectlve categgrles vias. needed to kee;j;& he scope of the
study within reasaﬂ". This_ project considered severa“l gptm:;s fur cate- _
gorizing the. ﬂb_]ECEIVES of Lhe various training courses and prcgrams v

- For example, the m.andatgry and cher MESA course affg gs can be
"Qr%amzed as fallaws-' , =

; o . éneral Indgttrmatmn ) -
. . ‘i Coal Mine Health and Safety Act of 1969 (C‘i) o o
. Mamtﬂrg‘ng Mine Environment ‘ '
: Ox gEn'Dehmem:y and Methane Detectlan Devices’ !C & Q\
. Safe Use and Care “of the Flame Safet;fl.afﬂp ’(:\ '
Controlling the Mme Emmrnnmentj
., Coal Mine Ventilation (C & Q) g
" Roof and Rib Control (C, Q, and'A#) - *
. Deahng with Mine Elaergencles and Accldents
X First Aid (C & A v
.Use of Self Rescue (A) }
F’rznt:lp'les Qf Mine Rescue (C) ‘ A ) ’ =
" o Operating Mmmg Equipment o ’
: Various JTob Safety Guides E . )
.- Obtaining Mining Qualification or Cert;fu:atmﬂ
.. Electrical Safety (Qy . »
o " Permissible Mining Machinery (Q) a L . ﬁ BN
- .. Man Hoisting Equipment Q) e
Safe Use and Handling of Explnslves (Q) B o

s

* Far undergrgund c:aal I‘n]ﬁES -

# Instrm:tmn prawded as part x:f I‘rilﬁé roof cnntfal plén
@ Must be avaﬂable to all miners :

; . g 7.‘ o f R ) v‘-,_ ) 77777':‘777;




ﬁ)nly mandatnry tra.lmng or retrammg fc.zr underground t:gal mines -
is'listed in five of thesc six objective fat&garles An e:{t:e;zt:\gn is the '
~ job safety guidc category which the quantitative data shows to be seldgm
used, These mandatary courses are the extent of training programs
-for which the _only real objective is to remain in cgmphanne Maore
often, the program or course cbjective goes well’ beyond that and rnm:h
of the mandatory. training is only a part of trammg programs that sel-
‘dom are entered into the MESA reporting system that'are designed to:

‘e Certify new faremen in staﬁe tfaiﬁiﬁ@'!prégramsi .

. Upgrade fcremen skills and knpwledge using -company,
ccnsultant callege or vacatlanal school, and equlpment
manufa:turer courses on supervasmn mining, or mamtenanc( '

'taplcs - . : . - .

R """”Indc:x:trmate new employees usmg ﬂampany and/ar \fﬁmatmnal
school caursés and facilltles !

X "Qua fy or upgr‘ade malntenance persannel uslﬁg Ealleg
VG atlnna] school, or mining gquipment rnanufax:turer Eourses,

ccurse matenals or. facilities.

g

, o '."Irnprcve safgty recgrds q,,smg MESA or campany develgped I e

7 safety analysls pra:edures

. Irnprave the Lm:al labor base by suppart c:sf cgllege and vocational

school training undar associate degnee or mmmg gccupatmn
'pragfams. g C . : .

"All of the abgve e;samples of rrnner tra;mng fu‘;d brﬁad use and suppart
in the industry. This is a clear indication of the belief that havmg more Co
v.skﬂled miners is going to yield safer and inéreased production, more . .~
efficient use of supplies, better attitudes, and better -superviaion, The -

. extent and way in which these categanes of ti-ammﬂ ara obtained by
specific operators depends on, eac:h operator's view of his problem, his
Tresources and needs for both supefmsars and ht:mrly personnel, and the .

availability of outside gources, The following sections of this dxsﬂusamn
will outline the prmmpal ways “inmwhich mandatory safety cCourses: an;d o

'prcductignsnnented tfalnlng were bemg carried aut
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8.
MESA Tramlng E

i

" The" mam role of MESA rha,l: emerged frﬁ‘tn the Eurvey was one Gf
administering the mandatory aspects of m miner training and providing
the course materials for these and’ mote than a hundred additional
tralining courses. The MESA mstructars do conduct a Eubstanhal
. amount Qf‘lrammg both at the training centers and at mines. - However,
- . . thenumber of MESA instructors is such that'a large percentage of:the
L. ' courses are ggnduf_‘ted by MESA cerhfied cnnp\eratlve matrurztars (erna
Tralm "g leadmg tv; cert;hcatmn Df cQQperahve mgtructars and manltgr-
ing théir performance; training in a¢cident Prevenhgn, mine rescue, and
first a:ld trammg leadmg to qualification of mine eiér:tnmans pra\udmg T
. training fof mines not ha\nng certlfleﬂ 1nstructﬂrs m nltﬂnng gafety :
" records and the training perfgrmed by dlstr ct mine o eraters and a
- lot.of. rchxrd keeping seem to_ ::haracter@%_ plcfi trazmng center at:twa;" g
ities, ' Their capacity to conduét, more training with MESA instructors - -
'is limited by both the authﬂrlzed staff levels and tﬁe fac:t that a weil

}quallfied instructor ¢4n earn more and spend léss time. urv the road by‘ 8
warklng fr:ir a rn;nf_%(i‘peratﬂr. y

e Stallé Training Agencies | R e ’
- o o : SN o o
Co L oA typlcal\state trammg program has its Qnglns in state raqulrerne,nts :
for certification of foremen, shot firers, mine examiners, ‘and hoisting
engineers. During the months preceding examination for these certifi- -« -
- cations, the states conduct four to eight hours of claésranm inatruction
" per week for miners seeking the certification. The advent of the 1969
Coal Mme Health and Safety Act and the p rovisions for grants to state
.agencies to increase thein miner training activities have meant that mandamr
courses are bengg included in the programs of all ten states contacted, and -
most, including the two stdte agencies visited, offer all the mandatory
-..courses. This training is reported to the MESA Qualification and Certi-
fication Unit in Denver via the appropriate dlstuct and subdmtns:t offices,
"Although there is some feelmg by the states that MESA is 1ntrud1ng into
« . an area. that has long been their respanmblhty; gaad caaperatmn was ob-
.served at the working level. Both large and small mines ulilize the ser-
'vices of state instructors, [owever, a strang commitment to assisting
the small apf-ratc:rg in their effort to comply with mandatory training was’




R .Tunia'i* EéllégEE and Vgsatianal St’:haals

noted, As in the case of MESA, the states have difficulty in abtammg ’

and retammg highly quahfu:d mmmg mstructgrs.

During visits to mine aperatars and MESA offices some elevgn

’juhmr calleges or vocational schools that ::ffer miner training were
. identified, five of which were visited, This training ranged from short

courses on mandatcsry topics to associate degree programs in minmg.

.These programs are usually suppqrted ‘with funding or equipment and

facilities from nearby mine operators who ther use thése schools in

training their miners, Young men seeking careers in mining are:given

" a basn: course in rnlnmg methods, law, and safety, Next, if they de- -

.+ gire, they continue oh to mine maintenance, equipment Qperatar, or
mine supermgar prggrams. Naturallv, there are many variations and

' there are some schdols that specialize in r:mly one of these career areas,

&

o Wauld

The graduates tend to be hlghly prized a8 new miners and many operators
ire no_others if they had any chmge. There are usually agreementa s

. betiween the schools and rmine gpe::atgrs not to hire students until-they~ P

o

_Have cgmpleted -their: trammg. ' Another type of student is the miner sent «
_* to school by the mine gperatar aé part of a maintenance apprentn‘;e program,
" Thege prngrams often involve- alternate permds of srhgghng and: practlcal —_—

work in a f_ampany shop. The main ieature ‘of. the college and’ vocational

-school; pragrams is that they have an ijECtl\FE of prepanng -a man for a

- career in mining. "In meeting that objective the programs. include .re-

quired safety and qualification or certification training.

Mining Equipment Manufé.cturers S L

DVIEEEE r.

Trammg in equxpment mamtgﬂance and, tf;\ a lesser degréé. qui[i-'

“ment operation is:a Eez\vu:e available from rnast manufacturers of fmm,ng

equipmient, Trammg materials incl ding electrical and control station' -

.mockups, camplete maintenance courses; and audio- visual aids, are

‘also available. .The training rnay be given on a routine basis at the nléna

1 ufacturer 8 faclllty or at the mine upon request. Dperatﬂr persﬂnnel s

receiving this traimng are-often doing 80 in order to teach maintenance
in the company trammg program, W’he;‘e the: eqmpm 'is a apecial
deaign for a u:nque apphcatmn the manufacturer will provide demonstra-

‘tions arnd operator t:'ammg upon equipment delivery, As with the career =
"tramxng fram colleges and vocational schools) the ‘basic training objectives

~ deal with prcduct;gn. However, safely QE_gral:mg or mamtammg the equlp— o
- vment ig an undeﬂymg themg in Lhese pragramg._ : '

_ — _ __ - . . x
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Mine Dpéra:tc:rs . o ' - L ;3; . i

e = L=

. Cui-rently the mﬂst extensive source of miner tralnmg is the mine
. aperatar. It was ngted earlier that the amount of . training and use of
- outside’ Et:ur:;es w:ill vary with many local canditmns. Theré are
- ’e::amples of ﬁperatars who have a stable work force vnth relatwgly ,
little turnover m:‘ expansion, “Until the latest UMWA- BCOA agrgement, )
~ these aperatars may have had little incentive for or perceptlan of a need
to train’ beyond the minimum required for t:c:rnphance. At the ather ex-
treme, there are :c:mpames with high turnover or large expansion of '
‘their work farce in progress. Here there seems to be a preference mr
_ usmg an Qutsxde trammg source (vocational training) if- avallable and
2 " even ereatln‘g one if necessary, ‘Where an cnutmde source is not prac-
' - tical for the traimng of new equ-p{ﬁent operators and maintenance men,
. a few large companies are using f6¥mal on~-the-job training units.
o ’Severa] ‘operators. believe that this approach (which gives a. rm.xture of
» theary; ar;d practice in the dEEll"Ed safe and - ‘éfficient work practices in
a preductmn envxranmenl:) ‘will be the best way. to meet. prapased stan-
e dards fnr trammg, retalmng, and‘cgrtifu:atmn af—-rnmers;' S

= . 4 ;’
TR W’hen v1ewed wby' an pperatgr fram the perspectwe of impravmg o
; safety. a recurrmg theme in training is that analysis of accidents re=
".Veals that a Iarge majﬂrlﬁy are caused by: *dglng the job without regard
/ta the hazards qulved Thus, Etrgng emphaals will be piat:ed on the
/ development of task analyses and" job safety guides in this training to -
eliminate unsafe miner pracmces. These programs are 1rﬁplemented A
through the.unit foremen by trammg them in the obje ctives and techniques
_ of job.safety analysis and. acc:dent prevention, The foremen must then. = v
. apply the techniques during scheduled safety meetings of the entire unit "y
"/ or some quota of '"'safety contacts'" with individuals. Perhaps the great- . - !
£ - est bengﬁt from this appraach is achiéved when the miners themselves: ’
' ta.ke part in the analyals af haw they‘ shauid perfarrn thmr Jﬁbg aafaly.

R,

vclve& in theu‘ wark “The entu‘e pra:ggs alsc: gets across the rhessage . \
that the training is being put on because of serious campaxiy ‘concern for

"7 ‘the employee's health and safety, Greater’ attentiveneas, recaptweness.

: aﬂd real learmng w;ll result from thxa reahgatmn- : -

Methgds and Materzals

The rangg of methads aﬂd média used to conduct miner training




e:{tends from lt:avmg it up to the lndlﬂdual to Qbsqr e and learn from
fellow workers to sophisticated plans for simulation of peratmnal ex-
perxem:e Most mine opérators recagnxze that the mine environment
is too hazardous and 'unforgiving for expf‘rlent:e alone to be the best:
teacher. ‘Mining laws and safety standards exist because there are
ﬁharacterlstn;s of the mining environment and’ Qperatmns which thé
miner can and should be made aware of béfore starting work. Some of
this is knowledge that is acquired by Ieadmg a textbook, task sheet,
pasterS, ‘etc, , or by éxposure to a lecture, “film, video tape, slide pres
sentation, etc. There aré also skills'that must be developed by simu-
lated experience such as testing ft}r methane in a gas box, applying:-
first aid tec:hmques to a dummy Dr ‘fellow students, waarzng a self . f
rescuer, travehng an esdape route, testing electrical or hydrauln: |
circuit mock-ups, and perférm1ng operational ¢quences of eqnpment
in a safe non- pradu:tlgn ‘setting, - Virtually all mandatory health and
safety courses and pracluc:tmn -oriented training are campcged of some
combination of knowledge and skill léarning: QbJEELiVES Thus, the

. combination of training methods and course materiale come to'a very'

large nimber, For each of the broad objective categories-there are - -
some patterns that were observed in the ﬁrgamzed Lraining pragrama,

'New’Empiayee Iﬁda:grinatign — - o : )
General mdav:tnnatmn, plus rm:mLQrmg the mine env1ranment con-
trolling the thine environment, and dealing with mine Emergencxea con-

stltute a group of course objectives that are present in miner trammg
from the time a man is first hired through the regt of his mining.career. .

- The process begins with the personal safety equlpmenti—hard hat, prétggtwg

glasses, safety boots, leg bands, belt, and self rescyer, The new man-is
shown, lectured on, and- 155\_1:361 this eqmpment Use of the self részuer 15
‘shown in fﬂrﬁ on posters. and demﬂnstrated by eaz:h mdwulual and thEﬂ as

“-'aht::wn by‘ too mamf disasters, fargctten Next coimes a brlef 1ntradu¢:tmn .

rcmf t:cmtral and rnmtng methnds) thrfmgh 1ectures a:ﬁed by’ various Elldes,
films or tapes, posters, charts and mock-ups, This w111 be followed by a
mine tour to illustrate and remfnrce what the new man has been told By
the 1nstructgr in the class room, ' In onc mine v1sn.ed,/ the new miner
then stays in the production seu:mg for the rest of his I:rammg which in-
cludes company qualification for one or more praductmn ngs overa

permd of six weeks.

Some :nmpames have the mine totr come rlght after personal gaiety
equxprnent is issued in c:rder to eliminate thﬁse new men who cannot per-

t to°the working anranrnent



Mcst new ;mplay‘ce prﬂérams continue th; indoctrination with lectures
. and demonstrations covering the topics of oxygen deficiency and methane
detection devices and f[irst aid. F ﬂrns, posters, and simulation devices
are used to supplement the lecture presentations and to give the student
an Qppgrtmnty for '"hands on'' experience, as fcasible. More lectures
from various company departments on organization and policy, and from
 state and union representatives on the local laws and working agreement,
- plus some quaification testing, will constitute the balance of new, employee
indoctrinziion, Other than cxposurc to slogans and either monthly (the
- usual case) or weekly safety meetings, the average miner will not re-
ceive any more classroom training unless he needs: annual qu.ahﬁca!.mn
or moves on to mamtenance Gf superv;smn duhesi B

=

Safety; Me:’:tings

] There appcar to'be two types Df safgty‘ meetings. Gne, of the manthly
‘ vanety, is not trammg but simply a mecting of management and labor - -~
representatives to discuss.and otherwise resolve matters of safety at
et exthes mine.—The-other-variety- frnght be-a- weekly—aessxgn cgnducted by.
' - the unit foreman to ga over material prawded by the safety. anci/ﬂ{,f - fé'*i-*"
trammg départment on an assigned topic. The: topic and material may
come from the Holmes Safety.Association, the lnsurance/i.arrier,‘ or it
may be. develnped locally to draw upon recent lodal experiences wigh
hazards or improper work practices. The foreman’'may or may not have
received some preparation from the safety or training department in-
structors.. The talk may bevp;écedea by a film or video tape in the bath
house, It will take place at the start of the shift on Monday, in most
cases, and is located in Lhe work area, If the topic comes from one of
the mandatory safety training courses, the foreman will be given a top-
"ical outline and checklist with a place for entering the names of the -
" miners that are present: Training'in some topics such as first aid ‘
refregher lessons is given by the trammg department mstru:tgf (8) 1n
- ——the _same, settmg Will:h apprnprlate trdining aids. S -

o

‘; } X Yo
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Qualification and Certification .

A The rEquf‘?gment for qualification of petsons who work on electrical
equipment appears to be somewhat behind the establishment of apprentice .
' training programs for maintenance pérsonnel, - These are programs in-
volying as much as six months of alternate periods in a classroom and

wark&ng in nge Qf the company shops. The methnds again t:cornbme lezture ‘

15




and testmg on theory with demonstration and ”har’rds on' experience

with simulators and actual equipment, The ' training for ‘certification’

of foremen was found to be exclusively done by the states in :‘:lassraam

settmgs at central lccatmng in tac coal fields, Entry into Lhese programs
~seems to belargely a matter of individual initiative, However, the A
- mines tend to be short of forémmen and clearly do encourage patticipation, ’

The classes'are based on lecture and recitation methods using both

standard mining texts and state- develnped course materials.  Cther

state certification pragrams for assistant. fareman. mine exarnm%;r, '

shct flrer, and hmstmg engineer all follow the samegattern o

Supervisian and Managerﬁent ' o . _
Prngrams to upgrade foreman skills m supervision and mmmg

methods draw upon a wide varlety of sources. Some lectures by :

‘management consultants may be included with presentations from other -~ g

company departments such as safety, industrial relations, maintenance, '

or engineering. . One week is a. common length,. but up to four weeks has

- --been-involved when Enaugh foremen can be spared from prgduchan In

addition to varmus lecturES, thesé"pragrarﬂs intlude ass;gnment to other .

" departments fgr exposure to the work and problems from several perspectives,
During their time in the safety department, the foremen will candu_ct
inspections of other mmeg « war}ung sections in. their mines.  This
seems to'be valuable in ext ding a foreman's perspective for viewing
his own area of I‘ESPDI‘!SIBII’[EY One program that fits in the category -
of foreman upgrading is seekmg to transfer the foreman's supervision
and demsmn -making roles to the entire face crew, While the autonomous-
work group project is not stricily a training program, it is an experi-
ment in changmg miner behavior and job satisfaction that seems to be
coming up with improved safety and prgductmﬁ records. It IE%QQE men- r

. tioned here because of /any unique training methods or media used, but
" because it dllustrates the differences between tralmng that is needed to
..pass, some-test at an arbitrary time interval and’ tralmng, argamzmg,

_and leading rniners /tc: be safe, satisfied, and productive employees.
N o
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Operation of mining" equ;pment is taught in both. undergrgund trammg
units and in schgal or mine company above-ground mine mock-ups. chaver. .
these’ prﬁgrams are relatively few in number., Most miners le€arn by .observ-

ing other rrllmzrs When thcv fe c-lf,;pady to try a new ij th;msglves they

o
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will bid for the aaalgnrﬁcm when open. In some iriftances, these new work
assignments come from ;he supervisor to meet a need that is filled by

the most available miner (fisually new) and not as the result of any
planned Beqience of job progression from helper to a?:eratar. ‘When two
men are needed to operate a‘single machine the progression from
helper to operator can work for informal on-the-job training methods.
 This apprqach has both limits and the 1nherent—fdanger of the helper - - .
ledrning bad habits from the operator. At.the other extreme, the under-
_ground training unit at a large.meétal mine used up to three fgrgrnan as’
instructors per shift in an. operator training program., This program
begins -with introduction to the. Jbasic nature of each mach;ne, the pre-

hrough aﬁtual operation of mining equipment under décreasmg

'evels of SupEI‘VIEIDﬂ. After asglgnment to a production unit the new
miner also rnusL demonstrate his qual;f;catmn to the unit. fareman bgfare_,- -
starting out on 2 new equlprﬂent assignment.  The methods employed |
‘here include a combination of leetureg home-work, demi}natratmn. and’i
practical experience., Use of combined training and production work
“units”to provide Qperatar training was adva«:ated by - several of the ‘¢oal

»” mine operators contacted -and.has been!put into effect’ in-at least one

- case, . It has also been learned that other Qpcf‘aLﬂrB are now Eeeklng lo
start such a pragram on a trial basia :

-General - _ -

‘Course materials vary with the topic, -as should be expected. Wide-
- spread use of MESA films, video tapes, tranEparEBCIEE or slides,
posters, and instruction.guides has already been noted. Several com-
panies are preparing their own video tapes of lectures .and demonstra-
" tions. The extensive use of films and vxdec tapeg m some pragrams

7 When thIE Theans that. the desued mfcrrnatmn is bemg presgnted by Lb-t,

. ost suitaktle instructor, or that a larger number of miners can be
‘/ir;athed than would otherwisé be possible, there can be no argument
with-this use of audio-visual media, Where there is no. pravisiaﬁ‘féf )
trainee response or experience and instructor feedback, simply watching

" a film or tape can easily be a waste of time. . The prov:lalcn for reaponse
can be relatively simple. A checklist or list of questmn along with the
approprlate apparatus for demonstration by the person leading the follow-

up dmc‘:ussmn is apparently successful Tralmng a;ds\for fu'st ald caurseg’

mg sxpenem‘;e in artzfu:;al resplratmn, A glass r_r:u:ifed mine I‘npdel is

Eh:ft; checks and maintenance, gtandard operating prccedures setc,., ‘and T
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" 'often used to illustrate the methods of mine ventilation. Other mockups’
observed included devices to illustrate articulated ét,eering, effects of
changing the center of gravity of loaded Equ,iprnent and the logic for
di"illlﬂg patter‘ns and shot sequence, : : ‘

i

Minmg law arxd company safety or- Qperatlng standarda are frequently /
printed in pocket- sized pamphlets given to all employees. Many are il=-
lustrated with. cartogns showing the results of improper work practices
This tends to be the extent of the material given‘the hourly employee far
home study., Dther rnore elaborate 5elf=study materials were not ob-

served during, thls survey, although it ie known that various self-paced-train-

T ing courses are bemg develgped No one contacted expected that any form

' of harﬁe st‘udy will gain w1despread acceptaﬂce and use. Many, hawever, \ o

more miners would be wcrth Lrylng 2 4

;Eistructors Lo :_ o C ‘ o «

As with any effort to pass’ mfarrﬂatmn from one pergon to anather,i a
the success of teachmg mine safety is highly dependent on the character-
istics of the'instructor, In order to impart knowledge and to develop .
: attitudes favcn ing safe work,practices, an instructor must be well- versed
x in bnth the subi]ect fnatter (techmcil skllls plus experlem:e) and in the
. 8till safe work hablts, The te:hmcal sk;lls and cxpemence Df the in.
gtruatars observed in the survey were umfarmly high, Many were
former foremen or managers and their backgrounds satisfy the require= =
ment of knowing the subject matter, Transmittal or teaching skills were
more difficult to assess than wer e background characterlstms One
- general observation is that instructional skills seem to be less well-
- developed than are tthmcal skills. . Similarly, tea;hmg skllls seem lo

be less uniform. frorﬁ mst:uctgr to! 'nstructar. )

EAY

in their techmcal f;gld (e. g.,. -icity or¥ hydrauli¢s)., . The length of
' time each had worked as a mineriand the jobs each'pérformed varied -
‘widely, but all those who had some firsthand experience w! ith mining
had been farernen or engmeers. Mast state mstructcrg and a nurnber of
; mdustry in ather ,,,pacxhesi Many mstructors in fc:rrnal trammg prggrams
. were MESA certified. Night program instructors at vocational schools
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. tended to be men working in supervmary or engmeenng pa itiong at
- nearby mines.

In the case of on-the-job training, the instructor's backgrauhd is

“more difficult to determine since such training is usually carried ouf

by the miner's immediate supervisor. The foreman responsible for

.on-the-job training of a new man or man t:hanglng jobs will usually as- -

sign this trainee to work with an experienced miner, This arrangement,
of course, allows a great deal of flexibility in the length and style of

the instruction and certainly provides one of the best student to teacher
ratios (usvally one to onc). Unfortunately, the approach also allows for
a great deal of inconsistency in the quality of the instruction. Unsafe
work habits can be transmitted as easily as proper ones and uﬂlfferent
if not negative, attitudes toward safety precautions are often passed
from.old to new miners via on-the-job sessions, The problem is not
that on-the-job training is inherently bad or even deficient, it is- merely
inconsistent from case to case and very difficult to monitor and correct
or improve when it is inade quate. ' On-the-job training can be strengthene
by use of check-off lists to note progress and insure that a minimum bf
topics will be cavered,

Fﬁremen usually provide most of the safety training pe r 8e, Such
training usually consists of the mandatory safety instruction plus occas-

ional’ topics chosen by the forcman himself or other mine officials, de-

pending on local custom, -Safely officers often try to use recent and
known mine accidents as the basis of lessons for the regularly scheduled
safety meetings.. When a mine had designated safety officer,. he was
found to be in ¢ommunication with his counterparts from other mines

and state and federal agencies, Encouragement for sharing of ideas and
approaches to safety programs via private assamatlanal activity and for
state or federally sponsored workshops and conventions is ‘going on in
some regions. These efforts need to be nurtured and should focus more

* attention.on instructional approaches and motivational techniques.

=

Motiva éiag ,

make the 1ndw1dual miner aware of the hasards mvnlved in hlg work and
how to avoid accidents and injury, These efforts can even begin with
training given the miner before he is hired. Pre- emplayr}ent vocational

d

training programs for the young man seeking a mining carger will usually .
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‘guarantee a graduate a good job with a mining company or a mining equip-
ment manufacturer. Ilence, there is some built-in molivation to take
advantage of this type of training, including the safety training offered.
Some problems do arise when the graduate is not able to bid on jobs

for which he has been trained in school because of union seniority

bidding procedures. Consequently, bidding policies can have a negative
irhpact on the rnotivation of a young person to scek vocational training

for a mining career, unless the training can be integrated into a work-
study program that prawdes for bulldlng up both the needed skills and
seniority at the same erna.

Safe work motivation techniques used by companies to improve the

, safety records of their operation can be conveniently put into one of three
categories. These arec the safety consciouness raising efforts, the reward
‘incentives programs, and the organizational change approaches, The
first two use a serics of "gimmicks' (no nf‘gativg connotations are to be
implied) in order to make th; miner more awarce of hazards; and to think
positively abgu%rk practu;ps that avoid these hazards, These programs
may consist of signs, posters, decals, and verbal communications {both
personal and radio messages) designed to stimulate thought about safe work
habits. ' .

Closely linked to the advertising approach, is the incentive-reward
approach. In this case the miner is rewarded for periods of accident -
free work. The rewards range from bonus pay to trading stamps., Some
companies give discounts on safety shoes and boots or other goods to
workers with good safety records. Prizes may be given to the wives
of gmplayées who know the current safety slegan Family participation

" has been found to be an important source of miner motivation and is

o encouraged by campanms through such efforts as giving prizes to miners’
/ children for creating the monthly safety slc:gain or poster and sponsoring

annual safety banquets or picnics. Negative reactions and miner resent-
ment to involving families was cited by few of the companies surveved,
This seems to stem [rom strong adversary feelings bétween management
and labor where the prizes are seen by the miner as an aitempt to shift
his loyalty rather than induce him to work safeiy, '

The third categary CDnSlStE of those efforts made to increase safety
.and production by making changes in the actual organization of produclion
operations, These cfforts are experimental and limited to a few companies
and usually to a portion of the total work force, In its simplest form,
the approach consists of efforts Lo train foremen in better leadership
techniques, The more saphlstlcated techniques emplr:y efforts to develap

.8 o
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new and more satis{ying roles for both the foremen and the workers,
to improve communication between the foreman and his men and lo
involve the men more directly in the decision-making process of the
company, particularly in regard to safe work practices.

On an even more limited scale, éxperimgnts are being caaducted in
which the entire organization of prdduction is being altered. While such
programs are few in number, they deserve attention because of their
potential pay-off to the coal 1ndustry and because they are now being
paralleled with new Qrgamzatmnal techniques being tested in many other
parts of prlvate enterprise, education, and gavernrﬂent particularly the

military.

The underlying theme of these efforts is the increased independence
and responsibility of the individual work groups in the mine. The thesis
is that increased productivity and safety will be ‘realized by developing
. a production organization that allows the work group maximum autonomy
in its operation. In some cases, in exchange for greatly reduced company
supervision and direction, the work group relinquishes. its grlevam:e pro-
cedure, taking on the responsibility to solve its own problems. "~ Obviously,
initiding such programs requires a great deal gf CDﬂpEI‘iatIDﬁ and support,

from both union and management.

The benefits from these programs have been demonstrated in the
experimental cases but they are too few and too new to have yet been
adequately evaluated as a possible course for a large portion of the coal
industry to adopt in its efforl Lo improve both production and safely.

Follow-up Survey

1 Upon completion of the draft summary report, copies were sent to
organizations cooperating in the survey for review., Plots of several
4elat1cn5h1ps between training and-injuries showing individual mines and
company or division results were sent to mining Eompaﬁles alang with

the appropriate survey narrative. In general, this review did not disclose
‘the need for revision of the training program desgmptmns, analysis .
. findings, or recommendations, Five elements of new information were
turned up that will be added to this summary. |

Mine management and leadership emerge as a dominant theme in the

follow-up discussians, Training for supervisors in leadership and '
communications skills is now available from several commercial and
academic institutions, Numerous examples of mine operators . who are
seeking solutions to their labor, productivity, and safety problems
--through:use of this.type of training.can. now.be. identified.- Some.appear. __ ...
to be well satisfied with the results abtalned however,. no rigorous '
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“thing while demanding another when actually engaged in mining. P

e
.

1 = : oy = 1s1q § x5 = = . IR S e
evaluation is possible. Opecrator skill training in cither underground-"_~
or simulator environments for coal mining still appears to be limited T

to praviding a fi*{ed amr;mnt nf C‘{pésufé and hand.-a on ExpLFienCE withnut

faund in a large r’netil mine, Clhct:k Ilsts and Safc Job prgcedures develuped

for formalizing on-the-job training are very detailed and complete. So

work procedures that are followed. For example,. the time planned for
roof bolting in the ''typical'’ production cycle and observed in various -

detailed, in facl, that one may question whether- -they reflect the normal

‘time studies is not realistic if the bolter were to perform every step

on the "approved procedure.' Care must be taken to avoid training one

More and more vocational-technical schools that ‘are just starting
to offer miner training or have been doing so under state or HEW Office
of Education support turn up as time passes, The content of these
programs varies with local needs. Maintenance training appears to be
a dominant topic. This probably reflects the fact that maintenance man
apprentice or trainee has been a easily defined job blddmg oppartumty
The provision for formal skill training and standards for other mine -
occupations will probably lead to greater, mvalvament 6f vocational -
technical schools in the area of Equlpﬁ‘lent uperatlon The most effective
use of this training resource scems; to be in the provision of training in .
the skills needed in a miners next j(:lb rather than a one or more year

- sampling of all the skills and knowledge that .can be assembled on the

subject of mining., There is a need for management and labor to agree on
more than just a need for training now if the time and resources devoted
to training are going to EfflClEﬂtly produce more and safer rﬁ1ne rs to |
meet the needs of likely 1mﬂustry expansion. '
I

Finally, the fact that 1nterpretatmn5 of first aid and lost" blfﬁé 7
injuries do vary was called to our attention. Analysis that Comparés
the injury rates reported by one company with another company/ or

‘mine will, of course, be biased accordingly. However, our main

concgrn in the quantitative data analysis is with the change over time
within a reporting unit. Evaluations of effectiveness were therefcre

not biased by mine to mine varz_atxon in what gets reported. At the same /
time the available data is limited by its apparent quality and a lack of
common definition between reports of accidents and training whase /

" objective may be reduction of accidents. P f gf"



ANALYSIS AND EVALUATION

Overview.

Study of the relationships between total training effort and overall
‘a::mdent records centerecd on two pairs of measures. Total injuries
per million man hours versus total employee-courses per million man
hours is the first relationship. The second is total lost days per 1,000
tons versus total employee-courses per 1,000 tons. Both give essentially
the same results for identification of effedive and ineffective training,
but the latter is of interest because it can be rescaled to represent a
 comparison of the production '"costa' of accidents and training,

The analysis has included both the 300 individual mines and aggregate
scores for companies or divisions. Quarterly and annual time intervals
have been used Time lags between training and injury rates(and the
_ reverse) of zero, one, and two quarters or years were considered,

Cross plots were studied for 25 pail;ble hypotheses for the relatmnsh;p ,
between levels of, or changes to, training rates and levels of, or changes
to, injury rates. Because all the training has not been uniformly effective
and because many factors other than training also influence injury rates,
these plots were not expected to cither prove or disprove any of the hypo-
theses. Finding clusters or bands inferring some systematic distinction '
between groups of mines would have been useful for the derivation of re-
- commendations concerning the nature of the training effort needed for

- effective training. No'simple formulas for effective training are to be
found in either the hundreds of plots or in the identities of mines, com-

- panies, or divisions that fall within the two areas of the plots that could
be defined as effective or ineffective, . The general nature of how otal
‘training and total injuries have varied in the 300 mine cross sectmn of
the mdustry 15 sumniarxzer:l below by some tables and examples of plats

Althaugh study of the plots fcund*evidem:e that high and inc reasing
training rates are generally associated with low or 1rnprcwmg injury rates, 1l
was also found that the evaluation criterion should consider more than
just one or two points in time. A more detailed study of the entire time
series data using both quarterly and annual aggregations aaught to i‘ﬂprQVE
the classification of programs into effective and ineffective groups. - Each
mine, company, or division was given a weighted score for each permd
- of training (quarter or year\ based on:
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e Training rates 'n that and the previous period and
the average training rate for the 1972-1974

interval.

. In,j)ur’y' ‘rates in that and the following period and
the average injury rate for that mine,
company, or division. ' '

The average score or '"effectiveness index'" was used to rank the mines
or companies and divisions into approximate quartiles. Cases in the
top and bottom quartiles agree well with the results obtained from the /
bivariate plots. The main difference is that slight decreases in training
rates and slight increases of injury rates are not arbitrarily exc¢luded from
the evaluation or considered ineffective.

- Comparison of training program descriptive information for mines
apparently having the most and least cffective training. was not able to show that
any particular training method or procedure is more effective than another., -
There are simply too many exan:ples of all approaches to training that
can be found near the top and bottom of the effectiveness rankings to be
able to associate one characteristic with success any more than another,

Nor is type of company, mine, seam, or location of any importance in
accounting for a mine's rankingin training effectiveness. Examination

‘of the mix I training effort between the several categories of course
ijé:tlvgs d1d reveal some important distinctions. The ratio of 1nstruntgr§_,;
to employees and also the percentage of quarters in which training was '
given show the greatest differences between the most and least effective
training programs. Finally, an e;;a:mplc uf how effectwe training can

reduce last day rates was develuped

Total Training Versus ',‘119'%?1 Injuries

- Plots of L@st Days Per 1,000 ATons,..\;_’_g,rsus Emplayeeét:éurges Per LDOD Tons

The examples of the results of plotting a measure of training rate
versus a measure of injury rate are drawn from the work done by using
production as a basis for the. rates, These were selected since both

lost days and employee-courses can easily be interpreted as-costs. Fi-
gures 1 and 2 are plots of the changes in the lost day rate from:1972 to
1973 and from 1973 to 1974 versus the change in the training rate between
1972 and 1973, % These plots use a logarithmic scale to facilitate identi-
fu:ahﬂn of the 1arge number of the 140 mines that had relatively small 7
“The. dlfierences were obtained so that positive values represent 1mprnvement
to lost day rates and increases in training rates.
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changes. The right hand sides of these plots show the 96 mines that
mcreased their-1973 rate of training over their 1972 training rate. In
1973 oniy 44 of those 96 mines had a decrease in the lost day rate from
1972 levels. Looking ahcad a year finds 79 of the 96 mines had improved
lost day rates. Not shown in these plots is the fact that some 55 of the
96 '‘miners increased their training rate again in 1974 and this seems to
explam 26 of the 47 cases of lost day rate improvement in 1974 but not
1973. Of the 44 cases of decreased lost/ day rate in 1973 only 12 changed to
‘increases in 1974 even though d11 but one of these are associated with
continued increase in training rate in 1974. Of 44 mines that decreased
their training rate in 1973 only 12 had improved lost day rates.in both
1973 and 1974. All of these 12 mines had relatwely ‘high training rates in
1972 and all are part of large companies that have active safety programs
that do not show up in the MESA training data. Another 22 of the 44 mines
.with a decreased 1973 training rate had lost day rate improvements in
either 1973 or 1974, Again, these can be associated with very high_l 972
training rates or an increase in the 1974 training rate. In summary, -
nearly all the improvements to lost day rates can,be related to a high or
increased training rate. Study of 31 increases to lost day rate in 1974
finds only 15 cases of increased trammg in 1973 to 74 that might be

“termed "ineffective.' This says a great deal for the overall effective-
ness of l;rammg, but these fmdmgs cannot be derived f:orﬁ study of any
single paif’ “of ‘training and injury rate observations. s

A second way of viéwing the data presented in figures 1 and 2 is to-
divide the change in training rate into quartiles and determine what pro-
‘portion of mines in each quartile had .improved lost day rates in, 1973
or 1974, Lost day rate improvements assaclated with 1974 training rate.

increases should be excluded and were when'the. distinction was possible.

Table | lists the results of Lhis tabulation of changes.

~TABLE 1

PERGENT DECREASED LOST DAY RATE BY QUARTILEOF, =

E 1972 TO 1973 CHANGE (:)F TRAINING R.ATE
Quartile of Change of Traxmng Rate '
Y‘t:ar of : _ '_
Lost Day Rate (C}féatest' increase to greatést decrease)
Decreaseﬁ First . _Second  Third _Fourth
1973 20 54 50 - 47
1574 86 : 86 ! . '35
Both 31 43 17 23
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There is a fairly clear indication from the 86 percent mlpravemantl in
1974 for the two quartiles of greatest increase in training that increased -
training is more likely to be associated with improved lost &;y rates than
is decreased training. ‘But it is also clear that the evaluation neede to
consider more than just the changcs in order to l:cur;taly rate the ,
effectiveness of the various training programsa, This can be geén {from
the proportion of mines with a decreased yet still quite hijh training ;
rate in 1973 that is associated with i:ﬂprnved lost day rates in 1973 and
1974. The next set of plots will deal with both levels and ehmgel in '
triming and injury r;te: over the 1972 to mid- 1974 period.
The 140 mines in the plots of Figures 1 and 2 represent43. companies

. or divisions ranging from 1 to 30 mines. The aggregate company and
division lost day and training rates and annual chnnge: are plotted in
Figures 3 through 11. Figures 3 and 4 are the’ cross _plots of the two
annual changes of the rates without time lags and with the lost day rate ,
change lagged one year as in Figures 1 and 2, Figures 5, 6, and 7 are cross
plots of the same change of training rate from 1972 to 1973 versus the lost day
rates in 1972, 1973 and 1974, respectively. Finally, tha last four plots 9 © .

“through 11, pull all'the information together by showing the 1972 training rates
versus 1973 lost day rates and 1973 training rates versus 1974 lost day rates.
Figure 8 shows all cases while Figures 9 through 11 give the examples of
effective and ineffective cases of increased training and the cases of decreased
training, Of the 43 companies or di\ri-mna.

r . . gl 19 expenenced an |mpra\red lalt day rate m i973 with the

e 29 expenen:’gd an impraved lost day rate in 19774, with thg _
median change being a 0. 45 day/1, 000 tons decline. - =k

¢ 12 experienced declines in both 1973 and 1974,

o 8 e'xpgrigm:ed igcreaggj‘ in both 1973 and 1974,

* @& 33 increased 1973 training rates over the 1972 levels with
77 "the median change being"é"ﬁ; 50 ’éﬁiplﬁ?e&a:am\‘ié"liﬂﬂo tons
increase,

- Dividing the changa of training rate into qu;:rtila- gives thrée ranges
of increased training of 11 cases each and 10 cases of decreased training,
In each quartile the ch.a.ngas that. t:mk ph:e were: -

s La:gait increase in training rata (ll cases) -~
- 5 improved lost day rates in 1973,
. 3 af those 5 improved again in 1974, :
. 4/cases shifted from. increase in 1973 lost dly rah
' over 1972 tn 'y 1974 imprgvimant (daernnla)
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e Mld rﬁnge incréase in tramlng rate (ll c‘ases) -
' 5 improved lost day rates in 1973 and one
atayed at zero. : '
That one (small campany) Eta}"?d at zero in
1‘374 and 4 of the ather S continueyl to improve
‘5 cases shlfted f‘rﬂrn increase_in 1 73 to lrnpraved
lost day rate in 1974, . ' ’
3
o Least increase in training rate (11 cases) -~ .
‘ . 4 1mpraved lost day rates in 1973. '
« .. 3 of those improved again.in 1974,
6 cases shifted from increazz’in 1973 to
improved lost day rate in 1974

o Decreased training rate (10 cases) -~
6 increased lost day rates in 1973,
4 of those 6 increased again in 1974,
. -8 of the 10 had hlgher than average, lcast
* day rates in 1974,
. The other 2 cases are one’ large cﬁmpany whage
L safe.y training does not appear‘in the MESA data
. and a small company ‘that went from two rninor

to ZEﬂ'\Q injuries, -

‘An impraveiﬁéﬁt to the'lost déy rate that corresponds to inéféased

training rates is almost twice as likely in the following year. As noted

earlier, part of that 1mprgvemanl: must also be attributed to trammg in-

the following year, but for purposes of 1dent1£‘ying cases of effective

and ineffective Eralnmg using a time lag seems to be appropriate, The

changea plotted in Figures 3 through 7 and whv the training appears to
-be more or less effective can be seen by placing 1972 training versus

. 1973 lost day rates and 1973 tralmng versus 1974 lost day rates on the
same cross plot ‘Figure 8), Connecting tle two points as is done in
Flgul‘EE 9 through 1l 'shows the changes platted earlier on Figure 4,
“F‘lgure 9 gives the 26 ‘examples of effective training that-appear in the
upper right hand quadrant of Flgure 4, Figure 10 gwes the 7 e:@.mplga

of increased training and increased lost day rate appearing in the lower

right hand or '"ineffective''" quadrant of Flgure 4. Figure 1l shows the 1

"decreased training cases where 6 of the 10 had carrespandmg increasef
"in their lost day rates and only 2 had better than average decreaaea in™.

last day rate. (1mpruvement)

0.
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These plots indicate that there is variation in the effectiveness of
overall training as reported to MESA, and that increasing or high
- training levels tend to correspond to improving and low lost day rates.
There may still be someé question of dem@ngtfatmg that a causal rela-
.tmns!up exists as ,well as the rieed to consider injury ‘rates both during
and in the year. after the trainin ng being evaluated. - The next section will
seek-to-deal with-the latter-question, - Still-another problem-is-the- fact -
that many mines with virtually identical training programs fall into both
effective and ineffective groups; This could mean that the prcgram char-
actenstms may. not- have much bearing on effectiveness. : '

Annual Evaluations of Total Injuries Per Mﬂlmn Man Haurs Vergus Tatal
Exnplayae -Courses Per Mﬂlmn Man Hours =~

. Grouping the varmus appraachea to tralmng miners- 1ntco EffEEthE
and ineffective sets for comparison on the basis of armual changes- and
a one year lag between training and mjury’ raté was not completely satis-
fat:tﬁry. Some cases are neither clearly effective nor ineffective, cases
" of decreased training are excluded, the level of training and injury rates .
is not x‘:unsldered anﬂ anl}' one of three permds of training (1973) in lhe .
available data is be;ng evaluated. In order to overcome these objections
- the following questions were asked about each mine, c:grnpany, and

dlv151t:m training rate fc:r 1972, 1973 and 1974, :

[

* Did the training rate increase or decrease from
the prior year? "

Where the” tralnmg rate degreased was it above
or below the three ygar average, or was it zero?

Equal wezght was g;ven to mc:reased and above average trammg ‘rates. R
Below average training rates that were decreases were given partlal i ‘
credit for improved or low injury rates, but no training at all recewed

‘a zero score. The scares given each year's training depended on answers
to the following” questmn about injury rates: :

*  Did the fgllcwingéye’ar‘s injury rate increase or ,
decrease from its level in the current year for the
training being evaluated? - -

"o Where the injury rate decreased, was the inj_ﬁry'
' ~rate of the current year above or below average?

40
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Where the 1n3ury rate. mt:reaéfed or did not Ehange, .

|

" were: both injury rates aboye average, both|below
average.i or was x:mly l:h/c:urrent rate belwfr avarage?

L]

:EECTEEEEE ta 1n3ur3j' rateg that were already below average for that

'argarngatmn shgulci be har;e,

#to a;:’hleve and.were given greatest we1ght;

——.-% Increases to abavg average injury rates are defined as ineffective and .

~were given a
below average

negative score, An increased injury rate that was still
/fas given a partially effective acore. MD]v;ng from a

Abelc:w to abové-average score ‘was given slightly less we%ght in céns,ider-
ation of the likely conir Lbutlﬂn of training taward keepmg sthe rate low

b in the currént year, . {' ;f

dlfferent we1ght tt.') abgve and belaw average rates.:

1973 in Some other cases) no change of injury rate is alssurned and l:he
gcore is based ent"’rely on the current injury rate. Scores of 10, 8, 6,

. g

4, 3, 0, -3, and’-5 were possible for cach yea:: of training. An average

score or ''effectiveness index!!, EI, was calculated for. eachrmine, company,

- and d1v1§1gn

"A second score fgr each aggregate unit \&lras also calculated

from the scores of its’ c:n:rnpanent mines. The dlstnbuhgn of these average

scores for t:gmpamas and dl‘\ilSlD‘nS by company type 15 given in Elgure 12,

x’
|

— M & NM = Metal Nén metal)

o /7/F c - cC = Captive

/M &NM - _ LI ' = Largée Independent

f IR - SI = s:_—nau Independent -
. c . , - ’ ) ' : . f; :

LI LI — .

— LI .

S1 "SI =1 F— -

R S I i
-4 1.5 5 ' 6 5 10
Figuz;e 12

Distrmutlgmd&ye_mg;ejnnum ing. .. , e

EffEEtIVEHEEB Index Scores. by Ccmpany Type
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Such a ranking Ef mines, campames, and dl\FlSIQHS should bé more
accurate than an evaluation on Lhe basis of two sets of annual LhaﬂhLS
. to the training and subsequent injury rates. The'results weré much the
— ' same ,. however, except for having a range of possible scores instead .
of just two effeclive, and ineffective categories,. Nor do comparisons of -
trammg appraaches between the- tap and bottom portions of the range °°

- ppeaf more fruitful., Mines were located in the top and bottom quartiles’
/afcr 17 of the 24 campames or divisions of 5 or more mines, .Part of thn%
m1g’hf be explained by dﬂferencos in other condiljens at. thc:su mines,

but it is. not pasmble to control for.such [actors. with the exmtmg data
sets. Some differences between the most and least effective training
were found, but first a more rlgcraus apprnach to ranklng Lhe ‘effecfive-
'ness w111 be briefly noted, = .

Quarterly Evaluatians of Tgtal InJunes Per Mll,lmn Man Hmu-s Versus /
Total Emplayee Cﬂurseg Per: Mlllmn Man Hours :

1

A quarter by quarter study of the ;verall tralmng and injury rates
e wa s ﬁaﬂdm:ted to.seé if-a lag of one, two, or: three-quarters-might- be-+——r
more app opriale than one year, The usc of up to e¢ight evaluation ce,
points rather Lhan three might be less subject to artlifacts of the EValua-
-tion logic. \Alsa the first and last’ penads can he deleted without rec ourss
to special ass urnptmns needed to force a score. The logic was-again
based on the same two queslions about the change and levels of the lrammk
rate as WEESE ‘usf‘d for annual evaluations.” Then'the injury rates were
checked to see. if: ' g

i

. The injury rale in thc next quarter was an
‘ increcase or decrease? “

. For increased injury rates, was the next
quarter's level above or below average for .
~that cnrga‘nlzatmn’? _

A r;'cmnt of the sequence of changes over four quarters was made to _
see if any partlcular pattern is dominant, Over four quarters there are
“eight possible sequences for cither training or injury rates. The eight

by eight matrix relating the sequences for the two rates is shown in
Figure 13. The total number of four. quarter sequences in the data sets
is just under-l, 200 since there are up to seven for each of the mines.
With ]ugt a few P}ELCPLIQES the dlSLl‘lbUtlQn uf EEqUEﬁLEE Eh()WTl in Flgur‘;,
13 is nearly randum : : :

E

EJH
1
|




Training -=Rate-’é23haﬁge Sequence ' : .
. . Row

é et e R R i “'*% ol Tntal
BTl L3|L7|Lo|40]0.7 2.0 3.4 1.0 14.8_
. @ T To0 17| 1a 5.4 13|17 2300138
§ -+-|2.0[1.3]1,3]4.0]2.0]40{3.0]0.7]|18.1
8§ T+ ]0.3]0.7]0.7| 17|03 10|23 07] 7.8
8§ 4 [1.7]3.0]1L0|34]23 10| %4.45.;4.3
i ¥-- | 1.0 2.3 | 0.3 3.4 | L.7]20] 4.40.715.8
A Tgolos|t3 172307 |13|20[07]10.4
: . i+ ]o.0]1.0l03|olos13]03]03] 47
Columal o131 7.7 24:5 9.4 [14.4[19. 5| 4.7 |
" Total |- - _ : S ,

F‘igjuﬁé 13_. . N
Patterns of C}hanged ,Injury and Tfaiﬁing Rates- -

"_Increased decreased and then increased training- rates (+-+) stand out
as representmg almost a quarter gf the gequengas in the trammg rate .
time series. -The sequences of injury rate cans;st;ng of 2 or 3 decreases that
‘make up more than half the column total here are a sign of generally pasﬂ;lve
results associated with increased training. Improved injury rates may
lead to a decrease in training as well as the opposite causal relationship |
. . in which -high tralnmg rated or increases lelaw increased or hxgn injury

. ‘rates, However, the fact that one injury rate, sequence  (+~+) is the highest
cell per:entage in the matrix rather than the /4-=\ sequen;e also indicates
something about the influence of i injury rates on training. From the per-.
spective of the influence of 1n_1ur1es on training the percentages of FLgure
13 show that a two quarter sequence of decreased injury rate goes with a
lower training rate in the second quarter. This can also be observed in
" data for trau‘nng by a’b_jecqve category versus injury type. An implication

~ of this could be that an increase of injury rate is more likely to follow de- - .

" creased training by one quarter than the: ‘reverse (namely, decreages ‘of. :
injury. rate in the quarter following an increase in tralmng\ ' Low injury .
rates seem to represent unslable situations requiring easentlally steady
pressure from training and other safety aEthltlEE if they are to etay low, = -

i

afs
ey

__Percentage of tat.aljnur,qgaﬂe:_s_aquencaa_a;e_,,,’ wn_in
Not a.ll totals che::k due tc: round:.ng to nearest tenth.
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of Lhe next quarlcr s m_)ury r'LLLe glve a scnrt‘: t:f 10, B ﬁ 4 3 Q -3, orf
-5 lor each quarter except the last, In most cascs this ‘would be nine
quafters whose scores were then averaged to obtain an effectivencss index.
for 179 individual mines), shgps. and preparahén planls, plus 67 anpany
or d1v15n:m aggregahﬂns HG arc: rﬂuually cxrlugwm FIEUFE 14 p1 eacnts -

type E‘.ac:h score was ;:t:mpared w1,Lh the results t:f Lhe annual cvalualmns.
Ten cases were found.in which the ranking had changed belween the upper "
and lower quartiles. Another 15 ¢cases had dxffergnces that amount to the
span of their quarule. kGDﬁﬁpany and dl\uslan aggregate scorcs were '

_ rs*aentxal]y unc hangf‘d

T I

‘M R; NM - Nfetai & "I_\ft;n;ﬁnia'\l :
C = C‘apuve ’ :
LI = Largé Independent

M & NM1 G TSI Small- Independent
_(ZX c _;; .
' ¢ |ManMmy §
(G SR N 5 | c
| vr | L | - — —
LI :
| o L |-
SI S —— -
A e w— ) I s1>
-2 1 2 BEY 5 8

Figure 14
v Distgibutipn‘éf gﬁé—rtg rly Training Effectiveness
Index ‘Scores’ by Company Type
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Cﬁmpany type dlstnbutmns in Lhe quarterly E\faluatmns aeemf{a indi-

: t:ate that the stecl company (captive' operations tend to rank” toward the
mostly effective end of the range which differs from the annual evaluations,
~The high2st percentage of small independents appear in the lower half of

_ the range as shawn in Table 2, another shift from the annual results.

. The per;entages in this table shcw both the state and company type dis-
tributions between the upper and lower half of the effectiveness index ' . -

" ranges for-annual and. -quarterly. data. _Other: than the states ‘having anly N

~ a few mines in the sample, the highest percentage tending toward low or’ AN
high is the 67 percent of the ‘Kentucky mines tending high according to -‘\\
. ‘the annual.evaluations., Overall, no particular type of cnmpany or state ‘
,appears to hald the key to. effective tra1mng. A e T
TABLE 27
LGWER AND UPPER I—IALF PERGENTAGES BY
COMPANY TYPE AND MINE LDGATIDN _
/. Annual Lawer Half : . o ‘ Upper Half " Quarterly
Number ',i,ln ':'l Qua:terljf o Annual " Quarterly Number '
57 58 37 . Captive a2 - 63 27
B t: 46 - 49  Large Inde 54 51 132
A ' .pendent ' S .
31 " 74" 56 Smalllnde- 26 - 44 16
L o pendent oY A
Y4 75 . 75  Metal/Non- =~ 25 28 4
‘2 100 100 = Alabama 0 R
3 100 . 0 Colorado . -0 . 100 ' 1
34 . 46 47 Illinois: = 54 E,-—l 53 - - 15
3 0 -33  Indiana 100 67 3
33 .. 33 .41  KentucKy.- 67 89 729 ¢
"2 - 50 50 - Michigan. .= 50 50 . y 2
o 3 . . 45. Ohio . 64 55" P B A
58 - 60 . - 56 . Pennsylvania ‘40 - 44 34
1 - - 100 . 100. Tennessee . 0 [ IR ).
4 100" . 25 ' Utah =~ 0 - 75 . g
33 63 .60, Virginia- 37 . 40, 33
94 50 , . 42 ~ W. Virginia - 50 .58 48




Soime companies or.-divisions having very good aggregate evaluations

- may have several mines ranked rather low for training effectiveness,

Part of the mines training at a high rate,” rank low in contrast to some

wnth tralmng rates well below average: ;harsc‘:c*m -to-bequite- effer‘ﬁvu—-——-mﬂﬂw

.in the tfaining they are doing at a low rate. Much of thlE can not be *
e};plamed by the analysis of the existing aggregate data. -There are,
hawever, *a few other charactenstu:s of, the mines and LhElf‘ training
programs which can be compared. 7 . C

In thé 1974 défa abtained [rarﬁ' MESA' the'instru:taéx 8 social
security nurnbe, was listed. C’Zauntmg the number of instructor's.
bemg used and dwu:lmg by the employment (patentlal trainees). pr::wu-les
‘one training program’ characterlstlc for comparison of effective.and

" ineffective programs., The result of this comparison for the tap and .

bottom ten mines of the quarterly effectiveness ranking ‘shows that

: Emﬁlnvegia instructor ratio cc:ulrl _be:an irnportant factor, The

\\

,,\

o in féduced or contmued law 1n_]ury rates. L . _
\‘L : : " s o ’
"'«._

average employee -to-instructor ratio in the top ten’ mmés is 23:1.

For the bottom ten rﬁln(;S that ratio goes up to-64:1. Not one mine in

‘the top ten has a ratio above the 64:1 average. r:f the lcast effective’ n
programs. ‘Only two of the bottom ‘ten have a-ratic lower than 23:1, “ _
This does not say anything about who the ‘instructors are, -who they work
for, how often theyconduct classes. etc., but it may uphold the classic

theory that the lower the student to teacher ratio, the-more effective;

the classroom situation. Th1s aISG may well iﬁdir:ate samething ab(jui

A second: campafiéﬂn betﬁe‘en thé tbp and bottomn ten mines was also

derwed from the basic input data. The qugstmn here concerns the mix .

~-of course-hours between several. categories of trammg t:b_]ectwes. The -
most effactwe tramlng programs are e::pected to have a larger portion :
of theif effort in the categarles of courses for ground control, haulage,
mac:hmery', and general "accident preventmn and less in the categories

of mine atmcsphere testing, [irst aid,”and mine rescue in the distribu- -

- tion of course-hours than would less effective pragrams. This Expecta- o
tion was based on the results of evaluations of each of these tr‘ammg C

categories in Lgrrns of the fﬂrrzspondmg ac_mdent types These a:c:dent




preventu:n categcries of tram‘ng were found to bé very effective in:
,redm;mg injury rates. - Table 3\indicates that if there is any discernable =
dlffEfence in the mix of ‘Prograr effort, it is the bottom ten mines on '
‘the overall effectiveness ranking that tend to emphasize the at:mdent
prevention courses.’ While this segms to be a cnntradlctmng a possible
reason for this result can be found in the. 1dent1ty of the 20 rfuneg.
Seven of the top ten belong to large c ympanies that use their awn pro- -’
~,grams to stress awareness of job hazayrds and safe work practices thrgugh
" job safety analysis’ and ac;zdent prevention training roceduTes; ths‘““"”“—'““—""“"ﬂ%
ig true of only threce of the bottom ten -mines-in the averall effeétiveness ' ‘
rankmg. Two of the ten also reparted no| training in the MESA courses ‘
of the ‘accident prevention categories. The percentages in Tdble 3also. . - L
" demonstrate the disparity that exists between effort reparted in the op- - o '
tiorial areas of accident prevention and the mandatgry training categories.
. An average duratmn of 50 hours for electrical quahflcatmn/ requalifica~
. tion makes the course-hours in'this category very h1gh relative to the
percentage of electrn:al type injuries. The other very hlgh percentagg
' of effort comes in the first aid /mine rescue categarles and is indicative
of the fact’ that reported training largely consists of activity- needed to o
remain in compliance rather than an- accurate representatmn of all ' o
- tralmng EffOIL; — e — ':,,,,,,

i

TABLE "{'

TRAINING PRC)GRAM EF‘F‘DR’T‘ DISTRIBUTIC)N

a\

I

Training ; . - Ten Mcst Effectwe All Ten Least Effective
gaiteggzi' . " "Training Programs . -Mines ' Training Prggramg ‘
 Accident Prevention 5.6 . 49 . 1.4
Electrical Qualification 38,3 50, 0 36. 0
_ Mine Ventilation/ _ :
Atmosphere Testing. = ,.16. 3 - 15.0. 10,5
First Aid/Mine Rescue =, 35,0 . 26,0 S 42,1

Minc Law/Safety o : e
_Program Administration . =~ 4.7 Ep 3.6 . . 4.0 :

3

F’EI‘EEHEEL Df total tralnlng hcmrs.




Traiffing Objective Categories Versus Injury Types

i

i

Cross-séctional tests of annual\aggregatmns of training in the ‘
several categories s defined earlier and total injuries or spemfu: injury
types were carried out in a scarch for systematic relationships between -

- training rates in various cﬂ:;ect;ves and corresponding injury rates.
These tests Emmd that ) o L

T NG gategary Qf trainlng Wasg assaclateﬁ withadverse I'EEUILST”"" '

v - T

s The relatignship between total Iﬁ:faining rate a;nd total injury
rate for the 180 -mine sample ﬁf’as weak at best. ..

o A;’ty evidence of a strgnger, causal. relationship would need

to come from time series analyses of, spemfm trammg ob-~

' _Jechves and injury types,

‘ . The mix of training. ab_]ectwes seemed tt: be blased taward
o / ,. : gengral topics that are not acc;dent causes. '

= ‘_ﬁ:ntmued work- wnth the-time- seriesdata_fm' tﬁtaLtralmng_a,ﬁd total .

\E/ injuries-described in the previous sections did not seek to demgnstzate
that overall trammg has any causal linkage to injury rales. Il .was as- '-
sumed that this would be at least partly true for mostly effective train-
ing and not true for training that fa;ls to satisfy the definition of effec-
tive, All.mines in the data set were ranked on an "effectiveness mdex"

accardmg to this basic evaluatmn crnterla

‘Work-on év’aluatian of the several ;ategarieg of training ﬁbjeuti{fes
began by consideration of thousands of plots from the annual time
series 1972, 1973, 1974 ( flrgt half ). There was no new information ob-
tained that was not disclosed by the annual ctoss sectional testsi_ The
set of plots was repeated with data aggregated hy quarter with the clear
indication ihat there are many examples of effectlve and ineffective
traming, given 'the definition of effective that requires a decrease of in-
- jury rate in the next observation.(year or quarter).. When dealing with -
a spécific training objective categary‘ and injury type (e, g., ground con-
trol and roof or rib fall injuries), it is apparent thzt the non-zero valuea
in a quarterly data set scldom cxceed ten percent. ’T‘herefﬂre the
analysis set asldc all but the mines havmg both m_]unes and trammg

within the ten quart.ers 1972 thraugh r'md 1974,

Eagentlally 25 cross plﬁ:ts of rate vs. rale, change vs. change, rate

vs. change, and change vs. Trate for 17 pairs of measures of ti;aining and .
_injury or severity rates and the log,, ‘rate + 1 0) from six data sets, The -
17 pairs of measures were .selected ?rgrﬂ review of plots n:f 130 panrs of

measures in eight r;rass se:txanai data gets,

51 . .
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The analysis con centrated on cases where the mine had a prablern
(injury rate\ and ag parently tried to solve it (by tra1n1ng) This does
not mean that mines which were either lucky, careful, or lax in repartﬁ

:mg\chd not have the problem or its underlying causes; nor that- f:"lﬂEE‘:’*"”'T'*;; R

that had an ,m_]ury ‘problem but apparently did not seek a a training snlutlan

. (sometimes not in compliance) are not nmpa:tant. ‘Thege cases just do

not offer any information on the value of trammg. Training reported in
the accident preveﬂtmn categories-that is. not mandatory does tend to
be a rea:;tmn to high or incrcased m)ury rates. More lmpartant are

_ the facts that:

. -Trammg leads to a feduced injury’ ratg in a manner
very strangly different from cases where the training.
5Dlutzmn was not ft;ll_awed R

. °
i

: “rmingﬁmthéagg:egaEe-sens&hﬂlds an-injury. ::ate dgwn _

?f repeated at six manth mtervals. .

* The casés v;\f effective trauung by cb;ectwe category versus
injury types cgrrespgnd very closely 'to the fmdmgs c:f the
overall annual and quarl:erly evaluatums

The basic findings of thege anal’yses are Eun“imarlzed in Table 4.

‘Effectnre in this table means a simple decrease to the injury rate for.

the next two quarters., K The evaluation is "‘unclear! when training con-

tinues in the next quarter, the injury rate was: at dnd stayed at zero, or
the time series ends.  An ineffective quart_er is when the- m_)ury rate in
questmn ;nntmues to increase, ) -
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: " TABLE 4 _ '
TR NINC} CATEGQRIES VERSUS INIURY TYPES

» Tralmng Category/ ‘ Tétal- - Training Effective 'Unéiegav.ri Ineffecti_iféj
T Inju.w'Tvpé—"“***’m* ~—-Quarters ~—Quarters—Quarters. Quarters Quarters

Ground Control/ 1,310 459 138 0 290
--Roof & Rib Fall - L

Haulage Acc. Pr?v./ 530 ’ 101 _ 39 . - ,; 56
Haulage "’ AR

General Acc. Prev / 1,150 . . 308 . 94 169
Llft!PulI & Sllvp Fall ' : . .

“Electrical Qual./ . 770 S 237, . 60 - 168 - 9. .
_ Electrical : : : __

\
S

General Acc.Prev./ 1,020 265 - 75 . 1697 21
A Hahdling Mater‘ials ‘ : ' '

Machlnery Ar_c Prev./ 220 _ 29 8 19 h 2., -
Machlnery & Hanfl Tool - = : '

Exp. Safety & Methane 240 L1003 oL 260 74 3
Test/Explosions & - L o )
Iznitions ' : : _ ; c - L

' General Act. Prev/ 1,260 320 ' UL 161 50
Total Inji.iries o ' : . ,

'No General At;a; Prev. / 320 o 320 . - 82 167 ; 71
Total Injuries - o . S
(Control Group) o L o oL




T
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" The distributions observed for all but the ::antrﬂl grcup .far‘ general ac- 7
glde,ﬂtnc:reventmn and total injuries could occur by chance alonc less than
one time in a hundred. A random distribution would have placed half the
training quarters in the unclear column and the other half evenly divided
between the effective and incffective columns. This is almost. e:::aLLly -
the distrlbutmn for a control group where general aECldEDt prevention
training was m:tsgwefn at all. This seems to be very strong proof of
the value of aEEldEntﬂ"pIEVEntlﬂﬁ tt‘alnlng (both specific-and gencral) when '
it is employed.” The percent of quarters in.which these categories of
training were cmplgyed provides some insight into how often this Lrammg
tends to be given. The percentages range ;Trarn a low of 13 percent for
the macRETY categgr\r to43 percent for explosives safety and rnethane
testing courses. Ground control training and electrical trammg are the’
next hlghest at 35 and 31 percent regpectively, From these figures one -
could’ expect a Ey‘pxcal mine to conduct training in methane detection twice . / '
a year, . The other two categories of mandatory training are most likely -
to be given every three months.’” This :arreapgnds to another finding from
this analysis: that injury rates tend to increase.after two quarters of de- -
© ¢line unless the training is repeated Table 5 give an.example of this L
finding by listing how many quarters after training the haulage injury
rate stays below the rate pru;r to training. Haulage is used for this
example,bEtause_the‘:trammE tends to be repeated every ﬁfth quarter.
‘and thus has a low number of uncluar quarters. o

a

L3 .
L 2
sy

TABLE 5
DURATIQN oF TRAININC} F’i TI\F’ENESS

Nurﬁbér of ;'Quarters (i‘l) Nufnber of Cages Where

After Tralmng Q’uarter (Cl LI lqgury Rat%i-i—*n < In;ury Rate; s
'1 ' ) 22 )
2 15
3 i , 11
4 ' ’ 7
5 . 9
6 2 ,
-7 .3 ' '
8 1 ~

I .\I:
o

o
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Analysis of individual miners training and injury records might offer a
more valid indication of n:tralrung requirements, but it is raasonablg

to expect that the impact of effective training will go beyond the individual
miners. Going back to the ten most and ten least effective training pro-
grams gives some indication that this is a valid expectation, The mosl
effective mines conducted training inno less than eight of the ten quarters

and in an average of nine quarters. The average for the ten least effeclive
programs is only 57 percent of the ten quarters compared to 90 percent in
the ten most effective programs. ‘ .

Table 6 and Figure 15 offer additional indications of the relatively

low emphasis on the accident prevention categories of training, the need
for th1s tra1n1ng, and th(; patentlal returns ‘The nurﬂber of rfnnes whlrzh

1nJ11rlés nor tralnlng in eafh ca[egory are Ehc:wn in Table 6. The lar;;,;st
numbers for training Dnly appear for Lthe mandatory topics of methane

TABLE 6
CQMM@NALITY OF INIURIES AND TRAINING

Number of Mines Having:

Training Category/ Both Injuries Training Ir\ju:viés'

Injury Type & Training _Only = _Only Neither
Exp. Safety & Methane 24 146 1 9
Test/ Explosions ~ Ignitions ‘ :
General Acc. Prev./ 126 1 47 7
Total Injuries .~ =

" Ground Control/ S j 21 o 20
Roof & Rib Fall’ g ~
Haulage Acc, /Prev. / 53 7 79 37
Haulage ‘
General Acc, Prev./ | 115 13 / 39 14
Lift/Pull & Slip/Fall i '
Electrical Qual./ 77 65 14 23
Electrical -
General Acc, Prev, / 102 24 33 22
Handling Materials o f '

. Machinery Acc., Prev./ 22 0. - 131 28

Machinery & Hand Tool N 15 ' ) T



testing, electrical qualification and ground control. The optional course

- categories reverse Lhis pattern in that 43 and 73 percent of the mines did '
not train in the haulage and machinery accident preventiaﬂ categories
respectively while they experienced that type of injury. While only 9° S
mines had injuries from fall of roof or rib and no ground control training
reported, an average severity of 120 lost days per injury makes the po-
tential returns from ground control training quite high. Approximately
half of the lost days for these minecs came from roof and rib fall injuries,
Figure 15 gives a curve representing the most likely trade-off between
training hours and lost days per 1,000 tons for ground control training
and roof and rib fall injuries, It was developed from company and

- - division aggregate data for-the-1972 training versus 1973 injuries and
1973 training versus'1974 injuries where the training was clearly ef-
fective, The dashed straight lines show average observed values for . -

-7 cgmpénjies with above aye;agg rates in 1973, 10 companies with below
average rates in 1973 and all 17 effective programs. The solid straight -
line is the average for 8 ineffective programs. Companies whose training rates

decreasged in 1973 are not considered, ‘- End points on the curve are fixed :

* at the two extreme observed values. On the basis of this curve a mine
having an injury rate giving one lost day per 1,000 tons could expect to

‘reduce that rate to one lost day per 10,000 tons by inves?ting in.only 4 to” -

5 employee course hours of effective training for every 10,000 tons of  : _

production. That example mcans less than a man day of time spent in .
tiraining returns more than a-nine day reduction of lost time., o

1972 Training va. 1973 Injuries
1973 Training vs. 1974 Injuries- .

11

I!ET : B : . o

. 7 above average 1973 injury rates

ot 5

D B cases of ineffectiva training

Roof & Rib Fall Injury
Lost Day Per 1,000 Tons
=)
W+,

G.d4

-~

Ground Control Employee Course Hours Per 1,000 Tons
- ' ' Figure 15

PR : Trade Off Betweeh Lost Days and éaursa Houra

i
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Since the r?laLionship is rnot lincar (as indicated by the differences
between the slopes of the.observed average values) the greatest rclurns
come for mines having the grealest problem. Reducing the lost day
rate in this example from one per 10,000 tons to one per 100,000 might
require 100 effective employee course hours to gain the next nine day
saving in lost :ﬂayb- The most important point seems to be rhat relative-
ly small investments in lraining can have rna_mr relurns for the mines
having above average injury or lost day rates, if the training is clfective.
That mine management appears Lo make training effective rather than any
particular training technique was :;hown by the following comparison of
most and least effective programs.,

In an effort Lo control for the ﬁkely’ imﬁac:t of inspection activity on
the safely records some data on cumulative assessments were included
in the comparisons af the most and least effective training programs.
The cumulative amount of assessments through 1973 was divided by 1972
through mid-1974 exposure to provide a rate measure ehabling com-
parisons between différent sized operations. The ten mines fated as
having the . most effective overall training were assessed an average of
$43 DDD per million man- hnurs c:Dn‘lpared thh an a\rerage of $64 500 for
effectne pragrafﬂ%. Thls mean s thaL rffe;:twp tra‘mmg comes inmines
that tend tc ~omply with all safety standards as well as training require-
ments. Thesc arcsafe, well managed operations that are improving in
contrast to those lha'”dc as little as possible with no-apparent impact on
safety, The asscssme nt rates were also plntted versus the percent change
in injury rate from 1972 to 1974 and the 1972 through miid-1974 averape
injury rate. Theac, plots are shown in Figures 16 and 17, Thesce plots
indicate that saflcty 'is not related to haw nuch a mine was he ing pe ndluvd
for violation of the sal ely standards, If anything, the casecs of greatest
asscssment rate tend to show the least improvement (with the exception of
two mines that closed in 1972). It would scem that the asscssment rate
corresponds more to failure to.improve safety records than to subsequent
reductions to injury rates. This is a significant contrast to the plots of
injury versus training rates where the main exception to the desired causal
relationship is the large number of cases having both injury and reported
training rates at low levels.
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Percent Change in Injury Rate

Average 1972 - T4 Injury Rate
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CONCLUSIONS AND RECOMMENDATIONS

This research project can be divided into two 'distin(:\t efforts. A
y.of current' mining training programs was conducted to produce a
general description-of the variations of tratmng program characteristics.
An evaluation of these training programs was performed to identify the
variations of organization, ‘course content, course objectwe instruc-
tional methods, etc., tend to be associated with low or improving injury
rates., .It is important to note that the purpose was. not to prove that
training has c:ausegﬂ low or reduced injury rates. -Strong indications of

’systematm effectiveness for some spemflc categames ‘of Lralmng were

found, but the main evaluation effort was to use various definitions of
effectiveness as the criteria for ranking niines accordingio the-apparent

- effectiveness of their training. Because these evaluations found

essentially all mine and tra‘ning program characteristics evenly dis-
tributed along the range of c¢ffectiveness scores, it is not possible to
conclude that any particular approach is the best way to train miners.

Each mine seems to have a need for traming and training resources that
depend on the company, mine conditions, mining methods, location, work
force composition, and many other factors. The aggregate data and 1n51ght
into the training process gained during the survey all point to the con-
clusion that the effectiveness of the training depends on the skill with which -
the available resources are applled to the perception of the need for training.

When that need is limited to doing what trammg is required by law or the

company) the training is not likely to produce more than the reqmred paper

work. On the other hand, miners seem to respond positively to programs
they see as the result of the operator's interest in thélf saf ety and working

conditions. e -

The strongest statistical e*\ndgnce that training leads to reduced injury
rates was found for the training in thé roof and rib fall, haulage, electrical,

fﬁa::hméry, and gangral attldént prev‘entlun categanegi ThlE t:orrespands

Tth Erammg is bemg stregsed by MESA in the mines havmg the hxghest
injury rates and is the heart of several cgmpany developed safety pragrams
In spite of this emphasis and recagmtmngtmﬂ-varmus courses in accident

"prevention are a relatively small portion of the total reported training

effort in the data studied. There are two reasons for this. Much of this
training is part of more comprehensive programs that are not reported,
This training, uvxcept for ground control and electrical, is not mandatory
so it is not conducted at the rate reported in the mandatory topics. Thus,
it should not he surprising to find that this training carried out with the

[ B9 T -



Training in explﬂsives dafety, mine ventilaticn! and methane - ~
- detection categories is more difficult to evaluate. The catastrophic
“nature of some 3*{7}1@%101’15 or igniti ons makes it easy to recognize why
these categories of training represent 15 percent of the total repartéd
training hours and 40 percent of the employee-courses. The fact that
this type of injury was infrequent in the data’ analyzed indicates that the
training may be achieving the desired result. Out &f 1,661 valid ‘mine-
quarters studied, these categories of training were given in 891 quarters
and there were explosion/ignition type injuries reported in'only 49 quarters
in 25 of the 170 mines. One of the 25 mines reported no training in these

;iateggne whlle thcre was tfammg reparted in 103 of the 240 quarters’ far '
the other 24 mines that could be evaluated. Finding 26 effective versus 3
ineffective training quarters would be a good.indication of systematic
effectiveness except for the fact that 74 quarters were unclear. Part of the
reason there were 74 unclear quarters is the large number of consecutive
!:rainiﬂg-ft:luar'ter"si but another part of the reason c:ould béthat Iax:k of

trammg ﬁ*nght be more relevanr 1f th:: knawledge or skill portmns were part
of a more comprehensive program focused on the reasons why the know-
ledgé and skills are not x:ornslistently apphed on the job,

Trammg in the t:ategones of first ald mine rescue, mine law, aﬁd .
saféty program administration also represents a lerge portion of the
reported tralmng effort even though it does not directly address accident
causes. This training effort amounts to approximately a third of all course-
hours and a quarter of all employee-courses because much of it 15 mandatary, o
readﬂy available from several sources, and easy to carry out, These T
observations are not inténded to detract from the value of and need for these '
categories of training., The danger is that these courses have a widespread
identification with safety training where the concept of safety does not go
beyond the problems resulting from accidents into dealing with the problems .
that cause accidents. The first answer to'questions about safety training in
any organization from a mine to a scout troop will often be that first aid
training was given recently or is scheduled for the near future. These
gkills and knowledge are needed, but it is. necessary to recognize that they
can be accorded undue emphasis w1l.h respect to the accident prgventm
approaches because of this attitude,

The point to be madc is that hall of the reported training effort (course-
hours) and well over half of the Lraining administration (plans, records,

" reports, certificates, etc,) are going into training that has recognized value,
‘but does not relate strongly or directly to the fundamental issue of reducing
injuries to mines. Pending changes to mandatory training requirements and

training now required by the UMWA will add emphasis to the kinds of
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training that are most effective. The methods by which this training is
carried out is not as important (o its cffecliveness as the way in which
the training resources are developed and used. Putting in the required

‘or agreed upon amount of training time will probably accomplish just that -

an expenditure of time. Programs adapted to the particular hazards
involved in each mine and JGb in whlfh safety and dealmg w1|:h mine

ledge shauld be the ObJEC,tIVEi but it may not be one that can be fort,ed on
either mine.operators or miners, Both need to be convinced of the value of
the more comprehensive approach to occupational training.

Encouragement for making safety an integral part of occupational

Q
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“training séermis to Be possiblé by some-revision.to. Exisling administrative

procedures for reporting and documenting mandalory training tOple.

For example, the existing MESA courses include 32 reportable courses
that can be applied to the prevention of explosion/ignition type injuries.
There are 23 of these that deal with operation of specific devices,
Qualified persons whose duties require testing for methane do not have to
take all courses, .but study of the training data shows that training is often -
reported on four or more. of these courses in a single day. Just one report
instead of several would save administrative effort if a report of training
on prscedures fod detecting and dealing with explosive mine atmosphere
could satisfy this particular aualification reqmrement Since this might be

a full day of training there might be objections’to an apparent increase of

mandatory training -time. One report, record, and certificate for a day

of effective training scems better than four or more reports, records, and

certificates for a series of onc hour repetitious rituals that are possible
now. ' ' ‘
Another sct of conclusions stems from the finding that the strongest
‘indications of effectiveness arc for training that-is-directed. at specific
injury types or general accident prevention courses with respect lo total
injuries, This concerns the existing system for reporting injuries and
training in which the analysis was forced to deal with the ambiguous
characterization of an injury type such’as “ex‘plaswe/1gmhon.,”, This
particular problem was compounded by inadvertent inclusion of the flame

“safety lamp and mine ventilation in the same course category as explosives

safety while other methane detection devices went into another category. Th
analysis combined both calegories just as does the term e;cpl:::swe/xgmlmn.
The search for linkages between the efforts being made to train miners and
reductions in injury rates was seriously hampered by the nature of the .
accident reporting system. Unlortunately, accidents tend to be repnrted in
situational rather than behavioral terms, For example, an injury involving
a roof fall goes into the data as a ''fall of roof' type injury, the situation, Th
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is not descriptive of some behavioral, ergo, correctable cause like
failure to properly test the roof, working under ungupporLed roof, im-
proper temporary support, or failure to correct known roof hazards.
Similarly, an injury caused by a shuttle car driver's failure to give

- proper warning signals, traveling too fast or disregard of some specific
safety procedure is currently coded simply as a haulage accident.

~ Since the actual behavior that resulted in an injury is often not re-
corded by the accident report one can only make rather crude assumptions
recgarding the type of injury one might reasonably expect to be reduced
by each reported category of training.

_...Since the actual behavior that resulted in an injury is often not re-

corded by the accident repértibﬁgéan only make ratliér ¢rude assumptions—
regardmg the type of training one might reasonably expect to have some '
impact upon injuries within each reported category. '

- In order to conduct useful and continuous rncnii:aring of the need for
training and its effectiveness with regard to injury rates, there is.a need -
to more closely link the accident and injury reporting ‘systems, It is
also necessary to establish this connection on the basis of behavioral as
well as situational phenomena toward which corrective actions (including
knowledge, skills, and safety training) can be directed and their results
monitored. Current reporting mechanisms could be modified to meet this
need and at the same time be reduced in complexity and cost of operation,
Time and money being spent on processing of training and injury data by
both mine operators and MESA can be reduced and the utility of the re-
sulting data base greatly enhanced. ‘ !

, In so far as possible, all accidents and injuries should be reported

in terms of the specific behavioral causes or conditions subject to change
through modified work practices, mine conditions, or mining ¢quipment,
Training could then be reported as hours of instruction on the prevention.
of some injury causing action or condition, The present 120 course codes
‘would no longer be needed, They would be replaced by combinations of
codes degcriptive of injury and training characteristics. A study should
be conducted to develop and test such a revision to the reporting system.
It should be possible to make the system convey most of the information
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now reported in order to 11141nt;11n continuity in the statistics during
a transition period if necessary. The allocation of both U‘ulung and
administrative cifort wuu]cl_:rrn:srcs ¢losely match the injury problems.

The recommended aLth’lE‘ﬂt anel training reporting system could be
based on the use of punch vards on the order of those used in some voting
and test scoring systems. These card report forms should be printed
in the form of easily answered questions. They could be completed by mine
company and hourly personnel for ‘accidents, '‘near misses, ' and observation
of unsafe conditions or practices. This might sound like opeing a "Pandora's

Box, ' but is really no worse and probably more effective than.existing
"hot line! arrangements. If the cards could be read directly into the Denver

~ Data Center computer files from remote Larcl rﬁaders at E]lStI‘lCL offices

much of the admlnlstrdtwc; effort would be reduced. Coding and punc hlm1 7

of data from multiple copy report forms would be-eliminated. Various
data retrieval programs could be used.at the district or sub- district level

terminals to tabulate injury and training activities since some convenient
date, such as the last inspection, These tabulations could be used by mine
inspectors to provide guidance for cach inspection tour, Training Center
directors and instructors would usc the same type of tabulations to monitor
and assist with each mine's training program. Training program efforts seem
to suffer from a lack of relation to needed behavioral change. In larger part
this may be duc to the nature of the training requirements. Efforts to meet
minimum hours in specific courses consume time, capital and energies that
otherwise could be directed towar d correcting dysfunctional behaviors
identified by the recommended répcr’tiﬂg mechanism.

i

Eearmg in mind that the nrlgmal purpose of reqmr'ed tramlng was to
reduce accidents and injuries and not to just increase or-maintain’ training
levels, a c:cmpany having a lower than average injury record could be per-
mitted to conduct whatever training it believes to be needed. On the other
hand, ‘a company having a higher than a\rarage injury record could be requirec
to develop and implement, subject to MESA appraval programs designed to
meet its specific needs for accident reduction. The company would have the
regpanszbﬂlw of identifying, with MESA's assistance through inspection and
feedback of interpreted injury statistics, their own safety problems that are
causing the above average injury rates. Once speciﬁc problem areas were
identified, the company could obtain further help from MESA in the form of
training and training materials which the campany specifically tailor to meet
the needs and conditions in each mine as indicated by inspection and analysis
of trends in injury statistics. : ‘
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Small packages or modules on safe job performance under a varicty
of specific conditions should be prepared by MESA and made available
to the companies that want to improve their training programs. The
content of these materials shaould be based on data generated by the
accident report system, thus making them directly relevant to the be-
havioral causes of accidents. Furthermore, the content of each topic
areas should be directly related to a variety of possible mining cir-
cumstances. The material for each topic should be tailored to mine
stics such as seam height, mining and haulage methods em-

characte

"ployed, gas conditions and roof ceaditions. — “Obviously, some-existing

materlal remains meersally applmable w:lth no mad;f;catlan FI he
recognize and deal w1th theu‘ own aEtldEnL prgblcrﬂs Thls :ecgmrﬁ;nda—
tion comes from discussion with gpcratgfs and Lraining personnel who
indicated that involvement of miners in the development of the training’
courses for their mine probably brought as many safety improvements

‘as the eventual training itself, Putting the analysis of what to Leach and

how to use MESA or other resources in that training at the level where
the need exists could eliminate the pQESlblllty of training for compliance’
rather than safety.

MESA's current role in the conduct of training should continue, .
particularly the activities of MESA and state training agencies in helping
small companies. The role in training might change from teaching a
parhcular course to ‘helping.small and large company persanngl learn Lo
draw on Bureau of Mines and MIZSA prgpared material for their own
programs. :

These materials could range from existing c@mplété’}:aurseé to
short film (or tape) sequences on EPELIflC situations and accident causes.
Another type of Lraining material is needed to support on~the-job- trazmngi
This form of training is the only training many miners ever receive.

. Even though it has not been as effcctive as it should as mdlcated by the

high injury rates of new and inexperienced miners, it should also be
recognized as the only viable Lraining option in some situations. In

these cases greater effectiveness and uniformity of instruction and

learning can be achieved by usc af self-paced training guides and check

Gd
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11sts for the various learning DbJELtIVES " These n?iaterials would pravidé
‘some formal structure to on-the-job training and a means for documenting
and measuring progress. This progress might be enhanced if it were tied

to some of the incentive-reward schemes now used to recognize periods of
accident-free work by individuale or work crews. Such a system of rewards
for training progress whether for on-the-job or for 'classroom' forms of
training, would also require some type of proficiency testing. Any expanded
form of testing both knowledge and skills would have to be the result of a
joint labor -maﬁagement efforts to go beyond the present agreement that
training is needed. That training and the associated aafety and career .
development objectives need to be defined. Then everyone from the -

. workmen to the superintendent might recngnize the purpose of training

_is to their mutual advantage and not just to attain Lamphange

A

“The recommendaod changes to injury and training repartmg systems.
to training procedures or roles for MESA and other training agencies come
directly from the survey and analysis results and partly from the difficulties
_encountered in the data management tasks. A low ratio of employees per
instructor and h;gh levels of emphasis on training for accident prevention
were noted as aome of the factors thdt d;stmguiah effective training programas.
Training at a stcady rate throughout the year ‘also appears as a characteristic
of effective training. Mines that were identified as particularly effecthre in a
single category of trammg also rank hlgh on overall effectiveness indices, ‘
All of these factara point to a conclusion that mine’ management attitude is
;trungly asuaciated with effectivenese of training. Regulations might be.
changed to reinforce positive company and mine management attitudes and ,
performance by shifting the target of penaltica from compliance with training
requirements to the end purpose of mining safety., The mine companies will
- then be able to lower or eliminate emphasis on administrative and legal
procedures such as obtaining or extending waivers, producing cards,
challanging notices’/in court and submitting paper work required to comply
with the letter of the law. The problem of identifying the most appropriate
rolé\{or mine safpty training is one that can be solved better by a government,
mana%e\mant and labor team than by adversaries in court,
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