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Pesiome

Lenb. OueHnTb LenecoobpasHOCTb onpeeNieHnsa KIMHUYEeCKor pedpakuum CTygeHToB
MEAVLMHCKOTO By3a B XOie MPAKTUYECKIMX 3aHATAI MO 0TaibMOSIOT M.

Martepunanbl n metoppbl. [lpoBefeHbl YCTHbIM OMNPOC, onpefeneHrne AMHAMUYECKON
KNMHMYECKON pedpakumm C NocnefyowyM CpaBHEHWEM Pe3ySbTaTOB CaMOOLEHKM U
06cnefoBaHMs, a TakXKe aHOHVIMHbBIA OMPOC O COCTOSIHUU 3PEHUst C UCMOJSIb30BAHMEM
OpUWrMHanbHOW aHKeTbl (Bcero 49 cTyaeHTOB, BKIOYaa 35 XKEHLMH, U3 KOTOPbIX NPOLUN
aHKeTUpoBaHMe 47 YenoBeK, B TOM Ynciie 33 JKeHLMHbI, CpeaHui Bo3pacT 22,74 [22,08;
23,41] ropa, COCTaBMBLUUX UCCIeQYEMYIO Fpynny).

Pesynbratbl. CamoouLeHKa Y4YaCTHMKaMM WUCCNeOBaHMA COCTOAHUA KIMHUYECKOWN
pedpakumm, Kak npaBunio, coBrnajana C pesynbTaTamy 06bekTUBHOro o6cC/ieoBaHuA.
Mo paHHbIM aBTOpedpPaKTOMETPUN MUONMSA BbisBNIEHA Y 32 13 49 yUYacTHNKOB UCCNeao-
BaHuA (65,3%), runepmetponua -y 2 (4,1%), a acturmatvam — y 11 (22,4%). Moyt Bce
(97,1%) cTyneHTbl OLLeHUNN BO3MOXXHOCTb OMNPeAeNvTb KINHUYECKyo pedpakumio nosu-
TUBHO, NPV STOM MHoTr Ve (46,8%) NONy4YnIvM HOBYIO MHGOPMALIMO O COBCTBEHHOM 3PEHNN.
BbiBogbl. OnpepeneHne KNnHUYeCKon pedpakumnm CTyLeHTOB-MeQnKOB B XO4e NPaKTu-
YeCKMX 3aHATUI Mo 0dTaNbMONIOrMU MOBBIWAET UX NHGOPMUPOBAHHOCTb O COCTOSHMM
300pOBbA.

KnioueBble cnoBa: KnnHnyeckasa pedpakuus, CTyaeHT, MEAULNHCKIIN BY3, CAMOOLIEHKA,
AHOHUMHbIV OMPOC, MUONKA, 0GTaNbMONOrUA

B INTRODUCTION

It is known that the prevalence of visual impairment among medical students exceeds
the average in the population [1, 2]. This is primarily due to significant, multi-hour visual
loads at close range, which positively correlate with the probability of developing myopia
[3, 4]. Visual impairment can have a significant negative impact on the quality of students’
education, their academic performance, and their employment prospects [5].
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The relevance of the problem is confirmed by the results of a number of latter domestic
studies [6-8]. A recent survey of 549 senior students from several Russian medical
universities confirmed the significant prevalence of ametropia (59.4%), astigmatism
(25.5%), and various eye diseases (4.9%), combined with the insufficient awareness of
many study participants about their vision. Thus, 21.9% of respondents reported that
they do not know their clinical refraction, and some students indicated that they do
not understand the meaning of the terms "clinical refraction" (2.6%) and "astigmatism"
(0.7%) after completing their ophthalmology training. The authors of the study suggested
to the departmental teams teaching ophthalmology to pay more attention on medical
examining students during practical classes [9].

B THE PURPOSE OF THE STUDY
Evaluate the feasibility of determining the clinical refraction of medical students
during practical classes in ophthalmology.

B MATERIALS AND METHODS
The study design, which included the stages listed below, was approved at a meeting

of the Department of Ophthalmology of the Ural State Medical University (USMU) on

August 31, 2023 (Protocol No. 1):

1. An oral survey by a department teacher of students from several randomly selected
groups of the Faculty of Treatment and Prevention (FTP), studying at the department,
about their self-assessment of the state of clinical refraction, conducted after discussing
the relevant topic.

2. Objective determination of dynamic clinical refraction (autorefractometry using the
Huvitz HRK-7000A device, Republic of Korea) of students during a practical lesson
with a brief discussion and recommendations from the teacher (in questionable cases,
clinical refraction was additionally determined using a set of trial spectacle lenses).

3. Comparison of the results obtained from self-assessment and examination.

4. After completing the course (before the educational testing), a voluntary anonymous
online survey of students on self-assessment of the condition of the eyes and visual
functions was conducted using a modified version of the original questionnaire
developed at the Department of Ophthalmology of USMU in 2023 [10] and previously
used to survey students of a number of universities from several cities in Russia [9].
The interactive questionnaire, compiled in the Google Forms application, contains
17 questions (including 13 mandatory ones), the wording of which and the answer
options are presented in Table 2. Access to the survey was granted to respondents
who confirmed that they were fifth-year students of the USMU Faculty of Medicine
and Prevention and agreed to take part in it. To conduct this study, the questionnaire
was supplemented with two questions: "How do you feel about the opportunity to
check your clinical refraction during practical classes in ophthalmology?" (No. 5) and
"How much the data on your clinical refraction obtained during practical classes in
ophthalmology correspond to your previous awareness about it?" (No. 6).

Itis known that young people, including students, are considered a "vulnerable group”
of the population when conducting research. For this reason, we received permission from
the Local Ethics Committee of JSC "Ekaterinburg Center of the Scientific and Technical
Complex "Microsurgery of the Eye" (Protocol No. 2 dated 01/24/2024); the study used
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only standard non-invasive diagnostic methods and a survey conducted on a voluntary
basis. In addition, in our opinion, raising awareness (including about the state of one’s
own health and methods of maintaining it) is one of the areas of protecting "vulnerable
groups" [11].

Inclusion criteria: randomly selected 5th-year students of the Faculty of Medicine
and Prevention of the Ural State Medical University, who studied in the discipline
"Ophthalmology"” (specialty) in the 2023/2024 academic year and confirmed their consent
to participate in the study on terms of anonymity (without restrictions on gender, age and
ethnicity). Exclusion criterion: lack of student consent to participate in the study.

The study involved students from four groups - 49 people (35 women and 14 men), of
which 47 students (33 women and 14 men; average age 22.74 (22.08; 23.41) years) took
part in the survey, making up the study group.

We also compared the survey results with previously published responses from 5th-
year students of the medical and preventive faculty of USMU [10], received in the 2022/23
academic year (comparison group - 96 people, including 74 women, average age 22.44
(22.22; 22.66) years).

The Statistica 13.3 program was used to perform statistical analysis. The following
were used as descriptive statistics for the variables: median with 25% and 75% quartiles
(lower and upper quartiles); mean values and 95% confidence interval limits for the
mean. The nonparametric Mann — Whitney U-test was used to compare the parameters
of two independent samples (since the hypothesis of normality for the variables under
consideration was rejected based on the results of the Shapiro — Wilk test). Comparison of
two qualitative features in two unrelated samples, expressed as percentages (comparison
of relative frequencies in two groups) as applied to 2x2 tables, was performed using the
chi-square test and Fisher’s exact test. Statistical hypotheses were tested at a significance
level of 0.05.

B RESULTS

The objective examination data in most cases corresponded to the results of the clinical
refraction state according to the self-assessment stated during the survey by the teacher
(Table 1). According to the results of autorefractometry, the types of clinical refraction were
distributed as follows: emmetropia in 15 of 49 students (30.6%), hypermetropia in 2 (4.1%),
myopia in 32 (65.3%); astigmatism was detected in 11 cases (22.4%). It should be noted
that a significant part of the study participants - 13 people (26.5%) — reported during the
oral survey that they were not sure of their answer. Some of the students who considered
themselves emmetropic were found to have latent hypermetropia or mild myopia.

Table 1
Dynamic clinical refraction of students (n=49)

T £ clinical Self-assessment before | Survey data
ype ot cfinica examination (survey) | total with astigmatism
refraction
Abs. (%) Abs. (%) Abs. (%)
Emmetropia 18 (36.7) 15(30.6) 0
Hypermetropia 0 2(4.1) 0
Myopia 31(63.3) 32(65.3) 11 (22.4)

Note: Abs. — absolute value.
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The online survey was completed by 47 out of 49 (95.9%) study participants (Table 2).
The answers to the question about the subjective assessment of their vision (No. 3) were
distributed as follows: "excellent" — 8 (17.0%) answers, "good" - 12 (25.5%), "satisfactory" —
17 (36.2%), "poor" — 10 (21.3%). When answering the question about clinical refraction
(No. 4), 34 students (72.3%) reported that they have myopia (including mild myopia - 21,
moderate myopia - 9, high myopia - 4), 13 people (27.7%) chose the option "emmetropia".
Also, 13 respondents (27.7%) confirmed that they have astigmatism (question No. 7), 32
(68.1%) reported that they do not have it, and another two (4.3%) chose the option "l don't
know for sure”.

Almost all the students who took part in the survey (46; 97.9%) positively assessed
the opportunity to check their clinical refraction during practical classes (question No. 6),
one person (2.1%) answered neutrally. Answering question No. 7, almost half of the study
participants — 22; 46.8% — reported that they received new information for themselves: the
initial awareness about clinical refraction and the examination data during the practical
class fully corresponded in 24 cases (51.1%), partially coincided — in 17 cases (36.2%), did
not correspond at all in 5 students (10.6%), and another person (2.1%) found it difficult to
answer this question.

33 (70.2%) students, answering question No. 8, reported that they have decreased
central vision, while almost all of them (31/33) have only impaired distance visual acuity.
When answering question No. 11, slightly less than half of the students (23; 48.9%) noted
that they use optical vision correction (most of them - 17 people, 73.9% - glasses), and
another 5 (10.6%) study participants plan to start using it in the near future. Impairment
of other visual functions appeared in only one (2.1%) answer to question No. 9: a student
reported impairment of peripheral vision.

The answers to question No. 10 (about limitations caused by vision problems) were
distributed as follows: "in studying" - 12 (25.5%), "in driving a car" - 8 (17.0%), "in spending
leisure time/hobbies" — 4 (8.5%), "in playing sports" and "in work" — one each (2.1%).

Most of the study participants had their eyesight checked within the last year (36;
76.6%), less frequently the option "several years ago" was mentioned (7 respondents;
14.9%), and 4 people (8.5%) had their eyesight checked before entering the university
(question No. 12). In response to question No. 13, most respondents (30; 63.8%) reported
that they had visited an ophthalmologist within the last year, less frequently the answer
options "before entering the university" were mentioned - 7 (14.9%), "several years
ago" -6 (12.8%), "l don't remember"” (3; 6.4%) and "never" (1; 2.1%).

Concomitant pathology of the visual analyzer (suspected glaucoma, ophthalmic
herpes in remission) appeared in two (4.3%) responses to question No. 14.

More than half of the survey participants (29 people, 61.7%) answered affirmatively to
the question "Do you think that your eyesight has deteriorated over the past few years?"
(No. 15); negative answers were received from 13 respondents (27.7%), and 5 respondents
(10.6%) found it difficult to answer. Thirty respondents answered the question about the
reasons for the continuing deterioration of eyesight (No. 16): "excessive visual strain" was
named by 25 people (53.2% of the survey participants and 83.3% of those who answered
the question); "emotional stress" and "improper organization of the workplace" were
named by 2 students each (4.3%; 6.7%), and "physical overexertion" - by 1 student (2.1%;
3.3%).
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The average score that survey participants gave to assess the importance of good vision
was 9.51 (9.14; 9.88) (on a conditional scale with a minimum value of 1 and a maximum
of 10), including "10 points" — 36 answers, "9 points" - 6, "8 points" — 3, "3 points" and
"6 points" — one each.

Comparison of the survey results of students who studied in different years revealed
only isolated differences that were statistically confirmed at a significance level of 0.05.
Moreover, reliable differences linked only questions related to self-assessment of the state
of clinical refraction and astigmatism, the definition of which was made in close attention.
In particular, students who studied in the 2023/24 academic year were significantly more
likely to consider themselves emmetropic (27.7% versus 10.4%, p<0.01) and significantly
more likely to report the absence of astigmatism (68.1% and 50.0%, respectively, p=0.04)
than their older colleagues. It should be noted that when answering questions No. 4 and
No. 7 in the study group, the answer options indicating the students’insufficient awareness
of their health and lack of understanding of the terms were much less common, which we
consider a positive result of the mandatory examination of clinical refraction. Thus, to the
question "Do you know your clinical refraction?" the answer option "l don’t know" was
chosen by 16.7% and 0.0% in the comparison group and in the study group, respectively
(p<0.01), and the option "l don't know what "clinical refraction" is" was chosen by 4.2%
and 0.0% (p=0.15). The proportion of answers to the question "Do you have astigmatism?"
was as follows in the study group and the comparison group: "I don't know for sure" —
12.5% and 4.3% (p=0.12); "l don't know what "astigmatism" is" — 2.1% and 0.0% (p=0.32),
respectively.

Another positive aspect was the higher involvement of the study participants (95.9%
of the students surveyed took part in the survey, while a year earlier we managed to
attract only 26.0% of the students in the course to participate), which may indicate greater
interest from the audience.

B DISCUSSION

To the ancient the Chinese thinker Confucius is credited with the famous quote "Tell
me — and | will forget, show me — and | will remember, let me do - and | will understand".
It is consonant with the well-known concept of the National Training Laboratories
Institute in the USA, which evaluates the influence of teaching methods on the quality
of perception of material and is known as the "Learning Pyramid', according to which the
degree of assimilation of information by listeners increases from 5% in a classic lecture (a
teacher’s monologue, not accompanied by slides or any other illustrations) to 50% and
75%, respectively, in such types of "active learning” accompanied by the involvement
of participants in the educational process in active cognitive activities, such as group
discussion and practical implementation of specific work [12, 13].

The most important problem is the low motivation of students to study [14, 15], one
of the ways to solve which is to stimulate the individual’s personal interest in studying the
discipline/specialty [16, 17]. It is known that active teaching methods increase students’
interest and the quality of material assimilation, the effectiveness and productivity of
learning, and develop their creative abilities [18], and the use of interactive pedagogical
methods helps to increase students’ interest in the lesson, stimulates discussion and
subject-matter communication between students while completing the assignment [19].
It is believed that "participation of students in self-examination and mutual examination

«OdTanbmonorua BoctouHas EBpona», 2025, Tom 15, N2 3 319



Assessment of the Feasibility of Determining Clinical Refraction of Medical Students in Practical Classes

in Ophthalmology

Table 2
Comparison of anonymous student survey results in the 2023/24 (n=47) and 2022/23 (n=96) academic
year
Group
. Comparisons
Question, answer options Subject (Sth year (5th year of FTP, p-value
Gl AR 2022/23 academic
academic year, n=47)
year, n=96)
1. How old are you in full (indicate the number in . .
Arabic numerals)? (mean and confidence intervals; 2274 €22'08’ 2341 2244 $22'22’ 22.66) 0.74
R . 22[22; 23] 22[22;23]
median and quartiles, years)
2. Please indicate your Female 33/47 (70.2%) 74/96 (77.1%) 0.37
gender Male 14/47 (29.8%) 22/96 (22.9%) 0.37
How excellent 8/47 (17.0%) 14/96 (14.6%) 0.71
How good 12/47 (25.5%) 15/96 (15.6%) 0.16
3. How doyourate your ')’ tisfactory 17/47 (36.2%) 36/96 (37.5%) 0.88
How bad 10/47 (21.3%) 27/96 (28.1%) 0.38
How very bad 0/47 (0.0%) 4/96 (4.2%) 0.15
4. Do you know your Yes, | have emmetropia | 13/47 (27.7%) 10/96 (10.4%) <0.01
clinical refraction (ifyou | yeg | have hyperopia | 0/47 (0.0%) 5/96 (5.2%) 0.1
have had surgical or Iy ol i myopia | 21/47 (44.7% 28/96 (29.2% 007
laser correction, please | '€> ! have mild myopia (44.7%) (29.2%) :
indicate the typeof | Yes, Ihavemoderate 14,5 (19 14y) 29/96 (30.2%) 0.16
refraction before it; if myopia
you have anisometropia | Yes, | have high myopia | 4/47 (8.5%) 4/96 (4.2%) 0.29
(different refraction 'y iy 1oy 0/47 (0.0%) 16/96 (16.7%) <001
of the eyes), please
indicate the refraction .
s | don’t know what
of the better seeing "clinical refraction” is 0/47 (0.0%) 4/96 (4.2%) 0.15
eye)?
5. How do you feel Positively 46/47 (97.9%) - -
abo}:'t tte oppc;rtunilty Neutral 1/47 (2.1%) - -
to check your clinica -
refraction during Negative 0747 (0.0%) - -
practical classes in I find it difficult to 0/47 (0.0%) _ -
ophthalmology? answer
Completely correspond
(didn't learn anything 24/47 (51.1%) - -
new)
6. How much the Partially compliant
data on your clinical (refraction has changed 17/47 (36.2% _ _
refraction obtained slightly since the (36.2%)
during practical classes | previous check)
in ophthalmology They don't match
COFF?SPOHd to your at all (I didn’t know
previous awareness my refraction before 5/47 (10.6%) - -
about it? or it has changed
dramatically)
| find it difficult to 1/47 (2.1%) _ _
answer
Yes 13/47 (27.7%) 34/96 (35.4%) 0.36
No 32/47 (68.1%) 48/96 (50.0%) 0.04
7 (5)#. Do you have . o 0
astigmatism? I don't know exactly 2/47 (4.3%) 12/96 (12.5%) 0.12
| don't know what 0/47 (0.0%) 2/96 (2.1%) 032

"astigmatism" is
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8 (6). If your visual . . 31/33 62/74
acuity is reduced, Only into the distance | g3 990466 gopv) (83.8%*/64.6%) | 087
please indicate at what | op|y nearby 2/33 (6.1%*/4.3%*%) | 6/74(8.1%*/6.3%*) | 0.63
distance to the greatest
extent (if your vision is
not reduced, skip this Far and near 0/33 (0.0%) 6/74 (8.1%%/6.3%**) | 0.08
question)
No 46/47 (97.9%) 91/96 (94.8%) 0.38
9 (7). Are you concerned v ivheral disord
about limitations V?SS},OF:\GHP Cral dISoraers 14,47 (2.19%) 3/96 (3.1%) 0.73
associated with other v lor visi
(excluding central o 0/47 (0.0%) 1/96 (1.0%) 0.49
vision) functions of the | Pathology
visual analyzer? Yes, lack of binocular 1 447 (9 9o¢) 1/96 (1.0%) 0.49
vision
In trainin 12/26 25/64 0.95
10 (8). If you have 9 (46.2%%*/25.5%**) (39.1%*/26.0%**) ’
problém); with your In progress 1/26 (3.8%*/2.1%**) 6/64 (9.4%%/6.3%**) | 0.28
vision, what is the main . . 0% /0 EO/ KK 13/64
limitation (if you don't In leisure/hobbies 4/26 (15.4%%/8.5%**) (20.3%*/13.5%"*%) 0.39
have such problems, o 7/64
you don't need to In sports activities 1/26 (3.8%%*/2.1%**) (10.9%%/7.3%*%) 0.20
answer the question)? 13/64
i O/ % O/ %%
In driving a car 8/26 (30.8%*/17.0%**) (20.3%%/13.5%*%) 0.58
{\'h‘z ::;fjuf?r ! td°” theel | 19/47 (40.4%) 26/96 (27.1%) 0.11
No, but I'm going to o o
11 (9). Do you use start using it soon 5/47 (10.6%) 4/96 (4.2%) 0.14
ig?’r;’c"tti'gﬁi‘”s'"” Yes, | wear glasses 17/47 (36.2%) 42/96 (43.8%) 0.39
Yes, | use contact lenses | 5/47 (10.6%) 19/96 (19.8%) 0.17
sz;e‘r’)'f'o” correction | 1/47 (2.1%) 5/96 (5.2%) 038
12 (10). How long Over the past year 36/47 (76.6%) 74/96 (77.1%) 0.95
ago did you last have A few years ago 7/47 (14.9%) 13/96 (13.5%) 0.82
your eyesight che_:cked Before gnterlng 4/47 (8.5%) 7796 (7.3%) 0.80
(before the practical university
OIPhtha#'t;f;g'ogy I don't remember 0/47 (0.0%) 2/96 (2.1%) 032
classesth; Never 0/47 (0.0%) 0/96 (0.0%) -
Over th t 30/47 (63.8% 63/96 (65.6% 0.83
13 (1), How long ver the past year /47 ( o) /96 ( o)
ago was your last A few years ago 6/47 (12.8%) 16/96 (16.7%) 0.54
appointment with an Before entering o o
ophthalmologist (before | university 7/47 (14.9%) 13/96 (13.5%) 0.82
thehlt);aft'&;' C'a;;'fj N1} don't remember 3/47 (6.4%) 2/96 (2.1%) 0.19
ophthaimologyxs): Never 1/47 (2.1%) 2/96 (2.1%) 1.00
14 (12). If you have any eye diseases (excluding
refractive errors), please indicate them (otherwise | 2/47 (4.3%) 6/96 (6.3%) 0.63
skip this question)
15(13) Doyou think | Yes 29/47 (61.7%) 63/96 (65.6%) 0.65
that your eyesight has No 13/47 (27.7%) 27/96 (28.1%) 0.96
worsened over the past it di
few years? Lfind it difficult to 5/47 (10.6%) 6/96 (6.3%) 037
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Excessive visual stress 25/30 61/66 0.24
(83.3%*/53.2%**) (92.4%*/63.5%**) :
16 (14). If you think that | Incorrect organization of | 53 (6 70044 306+) | 2/66 (3.0%+/2.1%) | 0.46
your vision has become | the workplace
wqrse.receptly, whatis | physical overexertion 1/30 (3.3%*/2.1%**) 1/66 (1.5%*/1.0%**) | 0.59
m';op;'czgﬁ ’ﬁ;itsgtw Emotional stress 2/30 (6.7%/43%*) | 1/66 (1.5%%/1.0%"*) | 0.20
worsened, then skip this Bad ecology 0/47 (0.0%) 0/66 (0.0%) -
question)? Malnutrition 0/47 (0.0%) 0/66 (0.0%) -
ﬁf:;cs':ted general 0/47 (0.0%) 1/66 (1.5%*/1.0%*%) | 0.49
17 (15). Please rate on a scale from 1 to 10 (where 1
is the minimum score and 10 is the maximum) how | 9.51 (9.14; 9.88) 9.39(9.19;9.59) 027
important good vision is for you (mean value and | 10.0 [10.0; 10.0] 10.0[9.0; 10.0] :
confidence intervals; median and quartiles, points)

Notes: * % of the number of participants who answered this (optional) question; ** % of the total number of survey participants;
#, ## questions and clarifications were used in the survey of students in the 2023-2024 academic year.

programs during practical training in various disciplines related to the measurement
of objective psychophysical health indicators and their comparison with the student’s
self-assessment of these indicators has a normalizing and formative effect on reflexive,
emotional, creative processes, and increases students’ cognitive interests" [20].

In our work, the students’ self-assessment of clinical refraction according to the survey
data (Table 2) did not fully correspond to the results of the autorefractometry (Table 1),
which may partly be due to the unequal number of participants (47 and 49, respectively).
At the same time, in the survey, almost half of the respondents reported that they received
new information about their vision condition (question No. 6).

A positive aspect, which demonstrated an improvement in the quality of learning
the discipline, was the absence among the survey participants of students who did not
understand the meaning of the terms "clinical refraction" and "astigmatism", and who did
not know their refraction (at the same time, two students, despite the survey, did not have
a clear understanding of the situation regarding the presence/absence of astigmatism).

The overwhelming majority of study participants positively assessed the possibility
of determining clinical refraction in a practical lesson on ophthalmology (97.9%,
question No. 5); at the same time, many of them - 46.8% (question No. 6) — received new
information about their own health. This fact, along with the high level of involvement of
students and the improvement in the quality of their assimilation of the material, allows
us to positively assess the experience of using the proposed method and recommend it
for wide application in the pedagogical process.

In addition, our work confirmed the main patterns identified in previously conducted
surveys of senior medical students [9, 10]: a significant prevalence of visual impairments,
increasing over the years of study, the need of most students for optical vision correction,
as well as the fact that most of them highly value the importance of good vision and are
inclined to monitor their health.

The main limitation of the study was the relatively small sample size and its non-
continuous nature.
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B CONCLUSION

Determining the clinical refraction of students in practical classes in ophthalmology
increases their awareness of their health status, and can also indirectly contribute to
increase the motivation of students to study the discipline by developing personal
interest, which improves the quality of assimilation of the material, the effectiveness and
productivity of training.
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