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SUMMARY

This paper describes the development and field testing ot a competeney-based approach for the
evaluation of primary health care (PHC) training programs. Despite their importance in PHC
programs, inscrvice training activities are rarely evaluated on the basis of objective assessmenis of
changes in skill levels. We developed structured skills assessment procedures to evaluate the
outcomes of an ongoing training program tor PFIC Managers in Niger State, Nigeria. Partici-
pants were asked to pertorm selected tasks betore and after a two-week training course. Trained
observers assessed participants’ performance using standardized checklists. The mean pre-
training score for all skill arcas was 27.4 on a scale of 100, and the mean post-training score was
43.1, a refative increase of 57.3%.  Relative percent increases from pre- to post-training ranged
trom 32.6% in participants’ skills as trainers to 90% in their ability to assess and treat diarrhoca.
The tindings were used in Niger State to strengthen the training, program and provide targeted
supervision for course participants. Several limitations of the skills assessiment method were
identified, and moditications are recommended. Quantitative behavioral assessment methods
should play an important part in training cveiuation,
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Service quality is an important determinant of the success of primary health care (PHC pro-
grams. Training can improve and maintain service guality and plavs a critical role in determining
whether PHCO programs are sustained atter reductions in donor support.' In addition to the
il training that prepares 1 health worker to assume a position (preservice training), training
tor those already delivering PHC cinservice training) is essential to ensure that their skills are
mantained and updated.

Despite the importance of inservice training in the achievement of PHC goals, little attention has
been directed to the evaluation of such training. Most reports of PHC training include only the
number of persons who attended training sessions and occasionally the results ot/ a pre- and post-
test ot the participants” knowledge. Experience in medical education and the assessment off
physicians” skills, however, indicate Hinde relationship between pertormance on written examina-
tons and cinteal performance” or between the behaviors of physicians during a clinical sessien
and the imtormation recorded in the medical chart.® Further evidence that “knowing™ is not
“doig™ can be draswen trom studies of the relationship between cognitive knewledge of health
risks and changes in behavior to reduce or avoid such risks.

Field based tollow up evaluations of PHC training progranis are rare but suggest that expected
mprovements in perfornunee often do not maternalize after training. In evaluating a training,
program for the clinical management of diarrhoea in Peru, tor example, Saluzar Lindo and his
colleagues” tound that, although written pre- and post tests showed a signiticant increase in
knondedge about diarrhoca case management, assessment of” health workers in the fickd betore
and atter traming indicated only linnted improvement i performance. It is not known whether
heatth workers had not mastered the new skills during the training program or new skills were
mastered but not mamtained once workers returned to their jobs,

Assessing: the participants” skill Tevels should be an essential component of all training programs.
It the participants cannaot perform the skills targeted by the course objectives at the close of
trating, the rraining program needs to be improved. It the participants demonstrate end-of-
traming mastery of the skills but do not practice these skills when they return o the tield, then
more cllort must be directed o identitving and reducing barriers to correct pertormance at the
commumity and chnie levels.

The assessment ot trainee skills has a fong and controversial history in medical education ™ 1
The contronversy, however, surrounds the method tor assessing clinical competence, not the need
for competence assesseent. Competeney exams have been recognized as an important quality
assurance strategy by traming, and human resource developaent experts. !

The recommendation that competency-based assessments be used in PHC training has been
made by Abbate™ Based an the work of Harden and his colleagues,'> Abbart developed guide-
lines and collaborated in the implementation of such methods as the *Objective Structured
Practical Examination™ tOSPE) tor the retraining of Medical Ofticers of Health with responsibil-
ity tor maternal 2 child health and family planning in Bangladesh, and for Cemmunity Health
Waorkers participating in training, programs for the case management ot acute respiratory infee-
tons CARD e Kenvad” While Abbatt has used the OSPE primarily as a tool for assessing (or
grading) student pertormance, in Kenva the method was designed as a strategy tor evaluating the
AR training course. The OSPE method has also been taught to participants in the *Teaching
Primary Health Care™ coure oflered by the Liverpool School of Tropical Medicine. These
cttorts have primarily been directed to training programs of at least three months™ duration.
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As detined by Abbare,"* the OSPE is a way of organizing the assessment of skills taught in
training programs. It allows trainers to assess manual, decision-making, and communication
skills, as well as knowledge, by having participants pertorm specitied tasks while trained observers
evaluate their performance wirh standardized cheeklists. The OSPE offers advantages over more
tragitional post-test assessments of participants” learning becse it permits rhe assessment of
skills and produces relatively reliable results,

There is an urgent need for skill-based methods of evaluating, PHC inservice training programs,
These methods must be appropriate tor training prosram personnel in developing countries—
straightforward, inexpensive, and designed to coniribute to the overall quality of the training

program.
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DESCRIPTION OF THE INSERVICE TRAINING PROGRAM

In Niger State, Nigena, health supervisors and managers at the district level* participated in a
tvo week course designed to improve their skills in community needs assessment, caleulating
rates of service utilization among target populations, treatment of diarrhoea, and planning and
conductng mservice traming tor the health workers they supervise. The content of the training
was based on tour curriculum manuals drawn trom aseries adapted by the Nigerian Ministry of
Health trom models developed by the World Health Organization.'” Training methods empha-
sized participatory approaches and the practical application of skills,

I arder o mclude all PEHC managers in Niger State, the course was conducted three times tor
ditterent trunees: i October 1989, with 23 participants; in May 1990, with 28 participants; and
m January 1991, with 23 paracipants. Fhe courses are part of 4 larger continuing, education
program that includes ongoing inservice training and supervsion carried out by the Continuing,
Educanion Uit cCEU o the Niger State Ministry ot Flealth, The Ministry of Health is evaluat-
g the continuing cducation program through a varicty o methods, including facility-based
assessiments of health worker pertormance and program reviews by State- and National level

public health protessionais.

DEVELOPMENT OF THE SKILLS ASSESSMENT EXERCISE

We developed askills assessment exercise to assess participants” skill levels betore and after the
o week course by using the approach of Abbatcs OSPEY. We abstracted the objectives to be
assessed directly from the tour manuals used inthe course curriculum. The assessment consists
of a number of “stations™ at which the participant answers a written question or pertorms a
pracucal task. We designed cach station, or set o stations, to assess whether participants had
mastered aspecitic traming cbjective. The Niger State OSPE included 21 stations (Table 1.

* The Nigerian equivalent of a district is called a Local Government Area.

" Full deseriptions of the Larger program and the assessmient method are available trom the
Continuing Educaiion Unit in Niger State and the offices of the Combatting, Childhood
Communicable Diseases ¢CCCD) Praject in Lagos or Kaduna, Nigeria,
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Table 1. Training Manuals and Tasks for Skills Assessment Stations
Continuing Education Unit
Niger State, Nigeria

[
.

TRAINING MANVAL . T . STATION TASK

°.
»

KNOW AND INVOLVE IDENTIFY BARRIERS TO HEALTH SERVICES

THE COMMUNITY CALCULATE ACCESS TO SERVICES
IDENTIFY HEALTH PROBLEMS FROM CLINIC RECORDS
INTERVIEW COMMUNITY MEMBER

PLAN FOR MEETING WITH VILLASGE ELDER

[o2 TN &2 NP ~ S SRR \S T

MEET WITH VILLAGE ELDER

TREAT DIARRHOEA ASSESS CHILD WITH DIARRHOEA

ASSESS DEGKREE OF DEHYDRATION AND PRESCRIBE TREATMENT
EDUCATE MOTHER ABOUT DIARRHOEA TREATMENT
DEMONSTRATE HOW TO MIX REHYDRATION SOLUTION

ASSESS STORAGE AREA FOR DEHYDRATION TREATMENT SUPPLIES

(o2 TN &1 B ~ SN SR )

IDENTIFY PROBLEMS I1 SUPPLY STORAGE
SET TARGETS PERFORM BASIC MATHEMATICAL SKILLS

ESTIMATE PAST USE OF HEALTH SERVICES

CALCULATE PAST USE OF A HEALTH SERVICE FOR ONE YEAR

B W N -

CALCULATE HEALTH SERVICE USE RATE

PLAN AND CONDUCT 1 IDENTIFY TRAINING TASKS

TRAINING SELECT TRAINING METHODS

PLAN A TRAINING ACTIVITY FOR ONE TASK
TRAIN A HEALTH WORKER FOR ONE TASK

a o w N

MONITOR HEALTH WORKFR PERFORMANCE AND FVALUATE TRAINING

The statf ot the Niger State Continuing, Education Program (CEU ) reviewed and revised all
station descriptions, instructions, and observation checklists. Case histories and practical tasks
were based on clinic records, sociological and cultural intormation, and geographic featares
characteristic of Niger State. Figure T presents asample station designed 1o assess competence in
cducating mothers about home treatment of dehvdration,

< These materials are available from the Ministev of Health in Niger State, Nigeria or the International
Health Program Oflice, Centers tor Discase Control and Prevention. Atlanta, Georgia, USA.
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Ficure 1
Example of Station from Skills Assessment Protocol,
Niger State, Nigeria.

STATION 9:EDUCATE MOTHERS ABOUT DIARRHOEA TREATMENT

INSTRUCTIONS FOR PARTICIPANTS:

YOU ARE THE HEALTH WORKER IN A CLINIC. HANATU'S MOTHER CAME TO SEE YOU THIS MORNING BECAUSE
HER CHILD HAD DIARRHOEA., YOU ; »ESCRIBED ORAL REHYDRATION SOLUTION (ORS) AND THE MOTHER HAS BEEN
ADMINISTERING ORS TO HER DAUGHTER UNDER YOUR SUPERVISION FOR FIVE HOURS.

YOU JUST EXAMINED HANATU AND THE SIGNS OF DEHYDRATION ARE GONE. SHE AND HER MOTHER ARE READY
10 GO HOME, SO YOU WANT TO TELL HER MOTHER ABOUT HOME CARE FOR A CHILD WITH DIARRHOEA, MEET WITH
HLR NOW AND TELL HER WHAT SHE NEEDS TO DO. (DO NOT MIX HOME SOLUTION AT THIS TIME.)

MATERIALS NEEDED: DoLt, THREE CHAIRS
PERSONNEL NEEDED: PERSON TO ROLE PLAY AS MOTHER
OBSERVER
ANSWER KEY: (CHECKLIST)
DOES PARTICIPANT: YES NO

EXPLAIN THAT IF CHILD HAS DIARRHOEA SHE
SHOULD GIVE MORE FLUIDS THAN USUAL? b

TELL HER TO GIVE FLUID AFTER EACH STOOL? I__| |
TELL HER TO CONTINUE FEEDING AND BREASTFEEDING? I I__
TELL HER TO RETURN If THE CHILD DOES NOT GET BETIER? __1 1
EXPLAIN THE SIGNS OF DFHYDRATION? I__| I__1
TELL MOTHER HOW TQ PREVENT DIARRHOEA? I _

ASK MOTHER TO KEPEAT WHAT SHE
HAS LEARNED 10 CHECK HER UNDCRSTANDING? it i

SCORING:ASSIGN A SCORFE OF 1| FOR EACH “YES™ ANSWER ABOVE AND WRITE SCORE Al TOP OF CHECKLIST.
(MAXIMUM SCORE: 70
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PROCEDURES

Course trainers conducted the OSPE twice during cach course: immediately before the course
began and just betore the closing. Students at the PHC training institute! where the courses
were conducted were trained to role-play community members and clients for interactive tasks.

After an explanation of the procedures and a tour of the stations, we assigned cach participant to
a “start” station. Participants read the instructions at the station and completed the assigned
task. For practical tasks, a trained observer used a standardized checklist to record cach
participant’s performance. After tive or seven minutes, the session ended and participants had
two minutes to move to the next station. This process was repeated until cach participant had
completed the 21 stations.

In October 1989, 16 of the 23 PHC managers and supervisors attending the workshop partici-
pated in the OSPE. Completion of orientation to the OSPE and the 21 stations (at five minutes
per station and two minutes berween stations ) required approximarely three hours. Courses
offered later had more than 21 participants in the OSPE and required two administrations.

Participants gave their answer sheets to course trainers immediately atter finishing the examina-
tion. “Trainers scored the answer sheets as a group to increase refiability. Questions or ambigu-
ities in scoring were resolved by consensus.

DATA SUMMARY AND FEEDBACK TO PARTICIPANTS

We weighted the number of points awarded at cach station so that cach of the four manuals
accounted for approximateiv one fourth of the total exam score. The total score tor the 21
stations was 100 points.

As soon as possible after the post-workshop OSPL, (usually during a plenary session the next
niorning), trainers reviewed the results with participants to provide feedback on their perfor-
mance. Tramers described and, for practical stations, demonstrated correct performance of cach
task, while participants reviewed their answer sheets. CEU staft then filed the answer sheets for
fater use in planning individual training and follow -up supervision during, field visits.

* The School of Health Technology in Minna, Niger State.
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Pertormance levels and rates of increase in skill levels during the training period were similar for
the carlier and later courses. The May 1990 assessment includes the largest number of partici-
pants (N=28), and we had improved the methodology based on tindings trom the 1989 assess-
ment. Results below are only tor the May 1990 course. We did not aggregate scores across
courses because administration procedures and time-per-station varied slightly berween courses.

The mean pre-training score tor all manuals was 274 out of 100, and the mean post-training,
score was 43 1, a relative increase of 37.3%. Figure 2 shows pre- and post-test scores for cach of
the four manuals scaled to 106%. Relative pereent increases trom pre- to post training ranged
from 32.0% in participants” skitls as trainers to 90% in their ability to assess and trear diarrhoca.
Wealso totaled the unweighted scores tor tasks related to cach manual and scaled them to 100%
to allow comparisons. Figure 3 presents sample results tor individual stations related to the

manual on diarhoea case management.

FIGURE 2

Skills of PHC Managers Before & After Course
By Training Topic Area, Niger State, Nigeria, May 1990

All Content Areas

Treat Diarrhoea

62.9
Involve Community
Conduct Training
Set Targets
! | { I | 1
0 20 40 60 80 100

Mean Score as % of Possihle Score

m Before - After
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FIGURE 3
Competence of PHC Managers in Case Management
of Children with Diarrhoea Before & After Course,
Niger State, Nigeria, May 1990

Assess Child

B AN RN o o

As;eslf Seg(ee of W/‘{//////
Educate Mother W‘////////,/ 25'3

Boger oAb

Demonstrate How
to Mix Solution

Evaluate Storage

of Supplies 75
T T 1
0 20 40 60 80 100

Mean Score as % of Possible Score

V///A Before - After

We analyzed the pre- and post-training scores by the sex, professional position, and home
district of the participants (Figure 4). There were no significant differences by sex. Scores at
both pre- and post-training were higher among nurses and health officers than among partici-
pants in other pretessional positions, although the samples are too small to achieve statistical
significance. Participants from District *A™ performed considerably better than those from the
other three districts both betore and after the training, Course trainer: attributed this difference
to the fact that the “A™ district is the practice site for the preservice PHC training institute, and
PHC managers from this district could have learned some of the targeted skills prior to the
training program. The relative increase in skill fevels tor participants from District “*A™ (67%) was
second only to that of participants from District “D™, showing that even those with some
knowledge of the target skills can benetit from the Supervisory and Managerial Skills course.

¢ District names have been changed to alphabeticai labels.
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FIGURE 4
Competence Before & After Course By Sex,
Professional Position, and District,
Niger State, Nigeria, May 1990
[:] Before - After

Sex:

|

Male (22) 262 396

Femaie (6)

Professional Position:

Supervisor (8)

Health Officer {13)

Nurse/Midwife (3)

Supernntendent (4)

District:
64.3

D" @)

46.7

[ I T ] 1

0 20 40 60 80

Mean Score as °s of Possible Score

100
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The use ofa practical skills assessment exercise m inservice training for PHC workers contributed
to the quality of CEU training activities. Tt emphasized the importance of skill mastery as the
primary objective of the training program, and allowed trainers to conduct additional systematic
observations of participants” skills.

The skills assessment also demonstrated that while dramartic improvements in skills can result
from training programs, all material covered in the curriculum is not mastered by participants.
The tendeney to assume that health workers” performance will improve because they have
participated in a training course is widespread, and has been reinforced by evaluations of training
that measure success only by the number of participants. The fact that participants from District
“A” improved their competence levels despite their previous inservice training suggests that
improvements in training, quality or repeated training, may be needed for skills to reach desired
levels. Charly, the results of skills assessment procedures can reduce unrealistic expectations
about training programs and tocus attention on the tvpes and intensity of training needed to
achieve aceeptable performance levels. In Niger State, comparison of post-training skill levels
and tollow-up assessments of pertormance in the tield suggested that both training follow-up and
clinic-based supervision are essential parts of the overall continuing, education strategy '

In Niger State, the OSPE results indicated that some arcas of the curriculum were mastered by
participants during the two-week training period, while others (notably the setting of program
targets) showed little or no improvement from pre- to post-training. Review of these results
after the first course led to several modifications in the curriculum. We introduced additonal
sessions in basic mathematical skills, we reorganized the order in which trainers raught the course
manuals to ensure that the target-setting content was taught in conjunction with a more general
introduction to health program evaluation, and we emphasized that the participants should
master mathematical skills during their training. Despite these extra ettorts, however, perfor-
mance levels in “Set Targers” remained very low. This raises questions about the appropriateness
of that portion of the curriculum, and whether responsibilities requiring target-setting skills
should be reassigned trom district-level health managers to a more central level of the public
health system. The OSPE results on target-setting skifls aptly illustrate how usetul skills assess-
ment can be for the design and evaluation of training programs,

Skills assessment techniques can contribute to the quality of PHC training in the tollowing wavs:
1. They ensure that trainers tocus on the transter and mastery of skills, in addition to the
more cognitive aspects of the curricutum.
2. They allow cach participant additional practice of targeted skills under the close observa-
tion of a trainer.
3. They provide quantitative data on participants’ mastery of skills, documenting that briet
courses often do not allow adequate time tor skill practice and mastery.
They provide information needed by trainers to improve their curricula and methods.
They provide a basis tor planning follow-up and individual training during supervisory
visits.

U o

Nonetheless, the OSPE has several limitatiors. First, the OSPE may have underestimated the
competencies of the participants, Measurement error is a serious threat ro validiey in all testing,!
and may be particularly problematic during, test devetopment. Wien two of the authors (AV &
AA) asked participants to repeat selected tasks after the completion of the May 1990 OSPE,
participants performed considerably better than they did in the assessment. This low achieve-
ment on the assessmient may be due the pressure and time constraints of the assessment environ-
ment, the fact that English is a second language tor course participants, unclear instructions, or

9

Provious Duge plan
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participant confusion about what was expected of them. Course participants reported, for
example, that they found some of the written instructions at the stations ditticult or contusing,
and the time allowed for some of the tasks too brief. We will continue to investigate these
problems.  Pertormance pressure might be reduced by lengthening the time for each station.
Inappropriate reading level and unclear task instructions can be improved during ticld trials and
revisions of the materials. Contusion about procedures or expectations can be addressed
through better communication,

Avvclated threat to validity s the extent to which a single observation of task performance can
provide an accurate measure of competence. Studies of clinicians’ pertormance indicate that the
quality of service varies widely from one patient to the next.® For the assessment ot clinical
competency, evaltation of multiple encounters is now recommended. Stillman and her col-
leagues reported, tor example, that reliable and reproducible scores in histony-taking, physical
evaminatior, and communication skills can be obtained in about one day of testing per student.®
Obtaining valid estimates of skill levels in difterential diagnosis and laboratory utilization re-
quired more observations over a longer time. In Niger State, the tasks being assessed were much
simpler than those faced by medical residents, and specific performance gaidelines were trght in
the training course. Repeated measures of individual performance on cach task mav not be
necessary under such conditions. Still, variations in a participant’s performance over repeated
trials should be addressed. Both tor mastery training and evaluation, procedures allowing,
repeated task performance with immediate feedback are recommended, continaing until mastery
is demonstrated for several sequential trials (asvmptotic perforniance 1.

Asecond limitation is the reliability of the scoring criteria and assessment results. Observations
of several administrations of the OSPE suggest that 1) the behavior of simulators and the
arrangement of materials at stations sometimes varied across participants or administrations of’
the OSPES 2y there were no tormal assessments of the consisteney with which participants were
observed and scored at the practical stations; and - 3) scoring criteria, even when discussed in 4
group, were not alwavs consistent.

These two limitations can be addressed by developing more specific guidelines for OSPE imple-
mentation and perhaps more thorough training of the trainers and role-plavers who carry out the
OSPE. Experience with observational studies of health care service delivery in developing
countries suggests that high inter-rarer reliability rates can be achieved and maintained through
adequate training and supervision.'

The third limitation is the space, time and etfort needed to carry out an OSPE. Space may pose
a particular challenge in developing countries. Although the stations can be outdoors and there
can be more than one station i a room, the use of 21 stations in Niger State disrupred the
normal activities of training institute staft.

Time canalso be a problem. While a one- or two-day skills assessment exercise is comns onplace
in training programs that last for longer than three months, the same rigor betore and atter a
course that only lasts several weeks can be counterproductive. In addition 1o administering, the
assessment, trainers spend time on setting up the OSPE and scoring the results. While increasing
the time at cach station may improve the validity of results, it also increases the time needed 1o
complete the OSPL.

The human resources needed to carry out an OSPE cain be formidable. Implementation of the
assessment in Niger State required 15 persons: seven observers, two persons to monitor proce-
dures and guide participants as they smoved front one station to the next, and sis persons to role-
play mothers and community members. We consider this a minimum. Observers and role-
plavers had to work continuously throughout the administration period, possibly jeopardizing,
the consistency of their performance. In Niger State, students at the training institute served
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effectively as both observers and rofe-plavers atter only a Lriet training period. suggesting that the
personnel requirements of the OSPE may be met without overtaxing trainers.

Personnel in Niger State have enthusiastically endorsed the OSPE, and are now serving, as
consultants in its use to other Nigerian Stares. Nonerheless, alternatives should be developed
that require fewer resonrees vet do not compromise the essential contributions of the approach,
particularly for short courses. We need to assess the competencies of PHC trainmg participants
in practicai wavs that 1) contribute to the overall training program by providing opportunities
for supervised practice of skills and feedback during, the course; 23 provide meaningful data on
the extent to which rargeted competencies are mastered during the training; 3) allow revision of
curricula; 4) can be used for systematic follow-up in field settings; and 5) allow quantitative
evaluation of the ettects of training interventions on health worker competence.

We are addressing this challenge in several ways. First, we are developing a simple. version of the
OSPE used in Niger State that combines related stations into a smaller number ot integrated
performance tasks. For example, a single station tor the case management ot a child with
diarrhoca would replace the six stations used in the Niger State OSPE. At this integrated station,
the participant will be asked to assess and diagnose the illness, treat the child, and educate the
child’s carctaker. This integrated assessment is identical to that used in the field assessments of
health worker performance in Niger State and other African countries'™ and is expected 1o
significantly reduce both the time and complexity ot the overall OSPLEL Ina related improve-
ment, however, sutlicient time will be allowed at cach station 1o provide immediate feedback to
participants. This will reduce the time saved by the integrated station approach.

Another approach being developed is to incorporate the OSPE into the naining course itself and
Lo use peer assessments to obrain quantitative performance scores. Trainers introduce a new skill
through lecture and demonstration, and participants then divide into small groups tor practice
and skills assessment. Each participant pertorms the skill while others in the small group observe
and record pertformance on standardized checklists. Participants give feedback immediately, and
the completed checklists are collected tor later summary. This results in a quantitative record of
how well cach participant was able to perform. This record will have a positive bias, because
performance will improve among, those who demonstrate their skills atter obseaving, and provid-
ing feedback to others. Some reduction in the reliability (and therefore validity) of the resulting
scores can also be expected i reer scoring is used. Balancing these drawbacks, however, are
several important advantages. This approach will promote mastery of skills, provide a measure of
post-training, competence, and give participants a chance to observe and practice effective
supervisory and feedback skills. This approach removes the need tor a separate assessment
activity at the close of the training period and divides responsibility tor set-up and scoring among
trainers and participants.

We are also continuing to improve the quality of PHC training, with the goal of achieving higher
levels of competency among participants. Skills assessment activities are only one part of the
etfort 1o improve the quality and outcomes of PHC training, programs.

In summary, the goal of PHC training courses is to improve health worker skills, and in turn,
service quality. Mastery of knowledge is not sufticient to easure that skills can be pertormed
competently. The use of competency-based skills assessments for evaluating training courses can
lead both to better training and more eftective follow-up and supervision. Full-scale implemen-
tation ot an OSPE, however, mav not be practical tor short courses of the type trequently used
for inservice PHC training.  Future work must focus both on improving, the quality of THC
training and on developing skills assessment methods that can be sustained by PHC training,
personeel without external assistance. PHC trainers can contribute to this effort by publishing
descriptive or analvtical reports of their activities, and especially of their ¢fforts to evaluate the
comipetence of course participants.
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