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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Aim: This study aimed to assess the impact of stress on the
practical performance of dental technician program students
in the realization of active or passive elements of removable
orthodontic appliances.

Objectives: The pivotal objectives of this study were to gauge
the time necessary for the completion of an orthodontic clasp or
spring, to appraise the level of psychological stress experienced
during the procedure using the SUDS scale (Subjective Units
of Distress Scale), and to evaluate the final product. These
objectives were crucial in understanding the impact of stress on
the practical performance of dental technician program students.

Methods: The methodology involved 46 second-year students
at UBT. During a practical exam, each student randomly
selected one of the following orthodontic components: Adam’s
clasp, double Adam’s clasp, C clasp, Jackson clasp, or Spring:
Z-spring, closed T-spring, open (finger) spring, which they had
practiced throughout the summer semester. Each student was
then instructed to randomly select a ticket with the name of the
clasp or spring they would be completing, ensuring a fair and
unbiased selection process.

- The time needed to complete the basket was measured
with a stopwatch, from the moment the work began until its
completion.

- Before and after completing the work, students were asked
to assess the level of stress experienced through the SUDS
(Subjective Units of Distress Scale), which ranges from 0 (I do
not feel any stress) to 10 (the highest level of stress imaginable).

Results: The results showed a significant negative correlation
between stress level and final grade, suggesting that students
with lower stress levels performed better. However, no
significant relationship was found between stress and the time
to complete the paper. Students with low stress had significantly
higher grades compared to those with high stress. A gender
difference in grades was also identified, with females having
higher ratings, but with no significant difference in the reported
level of stress. This suggests that factors other than stress may
be influencing performance, and further research is needed to
understand these factors.

Discussion: The findings suggest that stress primarily
impairs the quality of academic performance rather than task
duration. Effective coping mechanisms, emotional regulation,
and contextual factors such as gender and educational support
systems play a pivotal role in mitigating stress-induced
performance deficits.

Statistical analysis used: The data were rigorously analyzed
using advanced statistical methods including Pearson
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correlation, ANOVA, post-hoc Tukey HSD tests, and linear
regression. These analyses were instrumental in examining
associations between stress and academic performance,
differences across stress levels and gender, and the impact of
stress on task completion time, ensuring the robustness and
reliability of our findings.

Conclusion: Stress significantly impairs the quality, but not
the speed, of students’ practical performance. Female students
outperformed males, possibly due to the use of more effective
coping strategies. These findings underscore the importance of
integrating stress management into dental curricula and adopting
holistic assessment approaches in practical professional
programs. By doing so, we can foster both competence and
resilience in our future dental professionals.

Key words. Stress, practical performance, orthodontic clasp.

Introduction.

The assessment of students' practical skills in technical and
health fields is not just an essential component of professional
preparation, but a critical one for ensuring future service
security. While theoretical knowledge is necessary, students'
practical performance in real laboratory conditions is an
objective indicator of their professional competence [1]. In
this context, the assessment of practical success cannot be
understood without considering the influence of psychological
factors, such as stress, which often interfere with performance.

Academic stress is a well-known factor that affects student
performance, especially in test or exam situations. This stress
is experienced as a result of pressure to succeed, fear of
evaluation, exposure to error, and uncertainty in one’s abilities
[2,3]. According to Hancock & Szalma's model of performance
under stress, moderate levels of stress can increase alertness and
motivation. However, it is crucial to note that high levels of
stress can have a detrimental effect on cognitive processes such
as attention, memory, and motor coordination, highlighting the
need for stress management strategies [4].

These findings hold particular significance in fields that
demand fine motor skills and technical precision, such as dental
techniques. For instance, the creation of an orthodontic bracket
involves precise twisting of wires and accurate placement on
the model. A wealth of research has demonstrated that stress
significantly diminishes the quality of performance in tasks that
necessitate precise processing and coordinated motor control,
as seen in clinical simulations or laboratory assessments [5-7].

Furthermore, the research suggests that stress does not always
directly affect the time it takes to complete a task, but rather the
quality of execution. Students under stress may work at a normal
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pace, but with more errors and deviations from technical [8,9].
This underscores the need for further research to understand the
complex relationship between stress and performance, and how
it should be analyzed in terms of the quality, time, and self-
esteem experienced by students.

Another important dimension is gender as a confounding factor,
as previous and recent studies have shown that women often
report higher levels of stress but show better performance due
to more effective stress coping strategies such as mindfulness,
social support, and problem-solving [10-13]. However, these
findings are influenced by the nature of the task, the educational
context, and other social and cultural factors [14].

In this context, this research aims to assess the relationship
between experienced stress, time of completion, and quality
of technical work in a practical task — the realization of an
orthodontic bracket — by second-year students of the dental
technician program at UBT. The study uses highly reliable and
standardized tools, such as the Subjective Units of Distress
Scale (SUDS) for stress assessment and objective schemes for
technical quality assessment, to contribute to the development
of integrated approaches to evaluating and improving teaching
practices in technical fields.

Materials and Methods.

Participants and Setting:

This study, unique in its focus on second-year students from
the Dental Technician program at UBT, was conducted during
the final practical examination session. The research was held
under meticulously controlled laboratory conditions, ensuring
the integrity of the results. Only students who met the stringent
eligibility requirements for participation in the practical exam
were included. Permission to conduct the study was obtained
from the respected Ethics Committee of the Department of
Dentistryat UBT, in accordance with the Declaration of Helsinki.
Inclusion Criteria:

Participants were included in the study if they:

- Had completed the Orthodontic Appliances I course
Attended at least 80% of the practical exercises throughout
the semester
Had completed and presented at least one seminar related to
orthodontic appliances during the semester

Participants were excluded from the study if they met any of
the following conditions:

- Failure to complete the Orthodontic Appliances I course
Attendance of less than 80% of the practical sessions during
the semester
Failure to complete and present the required seminar
during the course
Absence from the scheduled practical exam
Refusal to complete the SUDS scale before or after the task
Lack of informed consent to participate in the research

Materials:

The following materials and tools were used during the study:
Orthodontic stainless-steel wire (diameters: 0.7 mm and 0.4 mm)
Orthodontic study models (typodonts)

Randomized labeled tickets containing the names of the
clasps and springs
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The Subjective Units of Distress Scale (SUDS) form, used
to assess perceived stress levels before and after the practical
task.

Methodology.

Each student was instructed to randomly draw a ticket
indicating the clasp or spring they were required to fabricate.
The options included:

o Clasps: Adam’s clasp, double Adam’s clasp, C clasp, Jackson
clasp

o Springs: Z-spring, closed T-spring, open (finger) spring

o All components had been practiced throughout the summer
semester.

The fabrication time was measured using a stopwatch,
beginning at the start of the task and ending upon its completion.
Figures 1 and 2, Students were asked to evaluate their subjective
stress level both before and after completing the task, using
SUDS, measuring the subjective intensity of disturbance or
distress currently experienced by an individual scale, ranging
from 0 to 10. Upon completion of each task, the technical quality
of the fabricated appliance was assessed by two independent
evaluators (the course professor and the teaching assistant),
using a standardized evaluation rubric based on the following
criteria:

Accuracy of form

Stability

Proper positioning of the work on the model
Aesthetic quality (Figure 3).

Results.

Hypothesis 1: There is a significant relationship between
perceived stress and final success in the realization of an
orthodontic bracket.

To test this hypothesis, the correlation between the level of
subjective stress measured with the SUDS scale and the final
grade achieved by the students was analyzed. Hypothesis 1 was
confirmed, showing there was a significant negative relationship
between stress and grades. As shown in Table 1, the results
showed a significant negative correlation between stress and
grade (r=-0.576, p <.001). This means that as stress increases,
the student's grade tends to decrease, which reinforces the
assumption that stress directly affects the quality of technical
performance.

Hypothesis 2: Students with lower levels of stress receive
higher grades and complete work faster.

Hypothesis 2 was partially confirmed: Students with lower
stress received higher grades, but there was no significant
difference in work completion time.

The correlation analysis showed a significant negative
relationship between stress and grade, as noted above. However,
as seen in Table 2, the relationship between stress and the time to
complete the paragraph was not significant (r = .199, p = .184),
suggesting that students with high stress did not necessarily
need more time, even though they had lower grades.

The regression analysis showed that the combined predictors,
Grade and SUDS, explained a modest portion of the variance
in the dependent variable (R = .292, R? = .085, Adjusted R? =
.042). This indicates that only about 8.5% of the variance was



Figure 3. Measurement of time and assessment of the final work of student constructing an orthodontic clasp during the practical examination.
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Table 1. Pearson correlation between perceived stress (SUDS) and grade.

Correlations

Pearson Correlation
SUDS Sig. (2-tailed)

N

Pearson Correlation
Grade Sig. (2-tailed)

N
**_Correlation is significant at the 0.01 level (2-tailed).

SUDS Grade

1 -.576"
.000

46 46

-.576" 1

.000

46 46

Note. N = 46. p < .01 (2-tailed). SUDS = Subjective Units of Distress Scale (perceived stress); Grade = final score on practical task.

Table 2. Pearson correlation among perceived stress (SUDS), Grade, and Completion Time (Minutes).

Correlations
SUDS
Pearson Correlation 1
SUDS Sig. (2-tailed)
N 46
Pearson Correlation -.576™
Grade Sig. (2-tailed) .000
N 46
Pearson Correlation .199
Minutes Sig. (2-tailed) 184

N 46
**_Correlation is significant at the 0.01 level (2-tailed).

Grade Minutes

-.576" .199

.000 184

46 46

1 -.289
.052

46 46

-.289 1

.052

46 46

Note. N = 46. SUDS = Subjective Units of Distress Scale (perceived stress); Grade = final score on practical task; Minutes = time taken to

complete the task.

Table 3. Model Summary for Linear Regression Predicting Completion Time (Minutes) from Perceived Stress (SUDS) and Grade.

Model Summary

Model R

1 2920

a. Predictors: (Constant), Grade, SUDS

R Square
.085

Std. Error of the Estimate
5.35266

Adjusted R Square
.042

Note. Dependent variable: Completion Time (Minutes). Predictors: Grade and Perceived Stress (SUDS).

accounted for, with the adjusted value suggesting even weaker
explanatory power. The relatively high standard error of estimate
(5.35) further reflects substantial deviation between predicted
and observed values, underscoring that while Grade and SUDS
contribute somewhat, their overall predictive capacity remains
limited.

Hypothesis 3: There are no gender differences in stress
levels and success (grade) in completing the crosies.

Gender differences in grades and perceived stress were
examined using descriptive statistics (Table 6) and independent
samples t-tests (Table 7). Female students (M =9.19,SD =1.13)
scored significantly higher on grades than male students (M =
8.10, SD = 1.52), t(44) = -2.80, p = .008, with a mean difference
of -1.09 (95% CI [-1.88, -0.31]). In contrast, while male
students reported higher perceived stress (M = 3.75, SD = 3.04)
compared to females (M = 2.77, SD = 2.64), this difference did
not reach statistical significance, t(44) = 1.17, p = .249. Overall,
these findings indicate that female students achieved stronger
academic performance, whereas the trend of greater perceived
stress among males was not statistically supported.

Hypothesis 3 was partially rejected: There was no significant
difference in stress, but there was a significant difference in
grades, with women performing better.
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Group differences by stress (ANOVA and Tukey HSD):

Students were divided into three groups according to stress
level (low, medium, high), and differences in grades and time
were analyzed.

The results from the ANOVA analysis and post-hoc Tukey
HSD (Table 4, and Table 8) analysis showed that there were
significant differences in grades by stress level (p < .001).
Students with low stress had higher grades than those with medium
and high stress. The most pronounced differences were between the
low stress and high stress groups (d =-2.41, p <.001).

While the ANOVA showed different trends in time by stress
level, the differences were not statistically significant (p >
.05). This suggests that stress does not significantly affect task
completion time.

Students with lower stress received significantly higher
grades.
There were no significant differences in completion time.

H1: There is a significant negative correlation between
stress level and grade — the higher the stress, the lower the
grade.

H2: There is a significant correlation between stress
level, performance evaluation, and time required for clasp
fabrication.



Hypothesis 2: Linear Regression:

H3: There is no significant difference between male and
female students in the level of perceived stress and the

success in clasp fabrication.
ANOVA.

Students with lower stress levels achieved higher grades

compared to those with higher stress levels.

Discussion.

Stress and academic performance:

The results of the correlation analysis revealed a significant
negative relationship between perceived stress and achievement
grade (r = —0.576, p < 0.01). This means that as stress levels

rise, academic performance tends to decline. This finding aligns
with existing literature that underscores the detrimental effects
of high stress on concentration, attention, and decision-making
in academic settings [15,16], and that highlights the negative
impact of high stress on working memory, attention, decision-
making, and performance on complex tasks [4,20]. Similarly,
Hancock and Szalma found that while moderate stress can
enhance alertness and concentration, high stress levels can lead
to cognitive overload and a marked decrease in performance
on academic or complex tasks. These findings highlight
the importance of managing stress for optimal academic
performance. [4].

Table 4. ANOVA Summary for Regression Predicting Completion Time (Minutes).

ANOVA?

Model Sum of Squares df
Regression 114.454 2

1 Residual 1231.990 43
Total 1346.443 45

a. Dependent Variable: Minutes
b. Predictors: (Constant), Grade, SUDS

Mean Square F Sig.
57.227 1.997 .148°
28.651

Note. Dependent variable: Completion Time (Minutes). Predictors: Grade and Perceived Stress (SUDS).

Table 5. Coefficients from Regression Predicting Completion Time (Minutes).

Coefficients®
Model Unstandardized Coefficients Standardized Coefficients ¢ Si
B Std. Error | Beta &
(Constant) 16.565 6.780 2.443 .019
1 SUDS .095 344 .049 277 783
Grade -1.011 .693 -.260 -1.459 152
a. Dependent Variable: Minutes
Note. Dependent variable: Completion Time (Minutes).
Table 6. Descriptive Statistics of Grade and Perceived Stress (SUDS) by Gender.
Variable Gender N Mean Standard Deviation i/}z::llard Error of the
Grade Male 20 8.10 1.52 0.34
Grade Female 26 9.19 1.13 0.22
SUDS Male 20 3.75 3.04 0.68
SUDS Female 26 2.77 2.64 0.52
Table 7. Independent Samples t-Tests for Grade and Perceived Stress (SUDS) by Gender.
Independent Samples Test
Levene's Test for .
Equality of Variances t-test for Equality of Means
y fi Int 1
F si t a i Mean Std. Error 2?(}25}3&5222 e
g (2-tailed) Difference Difference
Lower Upper
Equal variances —, 5., 136 2797 44008 -1.09231 39048 -1.87926  -30535
assumed
Grade Equal vari "
S 2693 33.999 011 -1.09231 40565 -1.91669  -.26792
assumed.
Equal variances ) 54 136 1.169 44 249 98077 83929 -71071 2.67224
SUDS assumed
Equal variances not 1147 37.792 259 98077 85507 -75054  2.71207

assumed.

Note. CI = Confidence Interval. Results are shown for both equal and unequal variance assumptions based on Levene’s Test.
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Table 8. Tukey HSD Post-Hoc Comparisons for Grade and Completion Time (Minutes) by Stress Group.

Multiple Comparisons

Tukey HSD
Dependent Variable (I) Group (J) Group 1(\;[_32;11 Difference Std. Error  Sig. ii(;/:ef(;:ii;nce I:Jr;::lBoun d
100 2.00 93333 42875 .087 -.1074 1.9741
3.00 2.40952" 47353 .000 1.2601 3.5590
1.00 -.93333 42875 .087 -1.9741 .1074
Grade 200 3.00 1.47619° 56852 034 0961 2.8562
3.00 1.00 -2.40952° 47353 .000 -3.5590 -1.2601
2.00 -1.47619" .56852 .034 -2.8562 -.0961
1.00 2.00 -3.55067 2.02961 .199 -8.4774 1.3761
3.00 -3.17305 2.24157 342 -8.6143 2.2682
Minutes 200 1.00 3.55067 2.02961 .199 -1.3761 8.4774
3.00 37762 2.69123 .989 -6.1552 6.9104
3.00 1.00 3.17305 2.24157 342 -2.2682 8.6143
2.00 -.37762 2.69123 .989 -6.9104 6.1552

*_ The mean difference is significant at the 0.05 level.

Note. Group 1 = Low stress; Group 2 = Moderate stress; Group 3 = High stress. CI = Confidence Interval. * p < .05.

Other studies underscore the detrimental effects of test
anxiety and academic stress on working memory and cognitive
engagement, further emphasizing that the absence of effective
coping strategies can exacerbate the negative impact of stress
on performance, particularly in assessment situations [5,17-
19]. Similarly, Owens et al. demonstrate that chronic stress
accumulated over semesters can lead to reduced motivation and
overall academic performance. These findings underscore the
importance of developing and implementing effective coping
strategies to mitigate the adverse effects of stress on academic
performance [20].

A new meta-analysis by Pascoe et al. on the impact of
perceived stress on undergraduate students showed that stress
has significant adverse effects on academic performance and
psychological well-being. However, the authors also highlight
the empowering fact that stress, if managed through effective
coping strategies, can be mitigated. The impact of stress is not
only cognitive, but also emotional and motivational, making
effective stress management a key to academic success [3].

Another experimental study by Keller et al. found that acute
stress induced before cognitive tasks (e.g., math tests) decreases
performance by overactivating the sympathetic system, a part
of the autonomic nervous system responsible for the 'fight or
flight' response, and interfering with information processing.
This mechanism is important for understanding why, even in
practical tasks, such as making crosswords, stressed students
may have difficulty concentrating and fine motor coordination
[21].

Recent studies, such as that by Shankar et al., show that
academic stress is directly related to performance anxiety and
avoidance of assessment tasks, which further worsens the final
results. [22]. Similarly, Frazier et al. identified academic stress
as one of the strongest predictors of low self-esteem and poor
grades. This is especially true in situations where there is no
psychological support or a suitable learning environment,
underscoring the crucial need for these factors in academic
settings [23].
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Furthermore, Suh & Hargis, in a study on students in practical
and medical programs, emphasize that stress in tasks requiring
manual coordination and time pressure affects performance
not only through fear of failure, but also through emotional
dysregulation. Emotional dysregulation, a term used to describe
the inability to manage and respond to emotional experiences
effectively, may explain the negative results in this research [7].

Stress and completion time:

Contrary to our expectations, we found no significant
relationship between the level of perceived stress (SUDS) and
the time required to complete the practical task (r = .199, p =
.184), suggesting that stress does not affect the time to complete
the task, although it negatively affects its quality (grade). These
findings align with Misra and Castillo, who suggest that high
stress may lead to more errors, but not necessarily to longer task
completion time [2], and is consistent with some contemporary
research suggesting that stress does not necessarily affect the
speed of task completion, but rather affects the accuracy, quality,
and errors made during execution In particular, in practical
or manual tasks that require concentration and coordination,
individuals may continue to work at a normal pace but make
more errors as a result of stress interfering with executive
processes and motor control [6,24].

As per a study by Doolan, Bryant, and Moore that analyzed the
performance of students in a practical simulation under stress,
the total time to complete the task did not change significantly,
but the number of errors increased, and the quality of work
decreased. The authors underline that stress tends to affect
selectively: more on qualitative performance than on time [6].

Similarly, Kellogg et al. in an experiment on performance
under testing conditions, found that stressed students often do
not work slower. However, their focus decreases, which leads to
hasty efforts, not necessarily longer in time, but less controlled
and more unstable. This explains why the students in this study,
although with high levels of stress, did not spend significantly
more time on completing the tasks, but received lower grades

[8].



Meanwhile, Ali et al. found that the impact of stress on task
duration is heavily influenced by the type of task and the coping
strategies employed. On tasks with clear structures, stressed
individuals can maintain a similar pace. In contrast, on tasks
that require creativity or have open-ended parameters, they
often take longer due to the need for doubt and re-corrections.
This underscores the importance of understanding the task
type in determining the impact of stress on task duration, and
enhancing their knowledge in this area [1].

Another crucial element is the perception of time pressure,
which can induce stress and influence the pace of work.
However, as Mills et al. highlight, if individuals do not view
the task as 'urgent' or do not have a specific time limit, stress
does not necessarily lead to an increase in execution time. This
finding offers reassurance that stress does not always equate to a
longer task duration, potentially alleviating some anxiety about
stress and task performance [25].

Gender differences in stress and performance:

The results of this study showed that there was no significant
difference in the level of stress experienced by females and
males. However, a significant difference was observed in
performance, with females having significantly higher grades
compared to males (p = .008). These findings are consistent
with contemporary literature suggesting that although females
often report higher levels of stress, they may perform better
academically due to more effective coping strategies and higher
motivation to succeed. This implies that understanding and
addressing gender-specific stress coping strategies could be a
key factor in improving academic performance [26,27].

A study by Santarnecchi et al., which used neuroimaging
techniques to investigate brain structures involved in emotional
regulation, showed that these structures may contribute to
how the sexes respond to academic pressures, making it more
likely for women to maintain focus in stressful situations [28].
Similarly, a study by Nolen-Hoeksema and Watkins shows that
women are more likely to experience stress both emotionally
and cognitively, but are more likely to use active strategies to
manage stress (such as planning and seeking support), compared
to the avoidance strategies more commonly used by men [11].

Also, Shraim et al.'s study of undergraduate students in STEM
and medical fields found that although females reported higher
sensitivity to exam stress, they had higher academic scores than
males, suggesting a discrepancy between the subjective experience
of stress and its impact on performance. However, it is important to
note that this study was limited to a specific academic field and may
not be generalizable to other disciplines [13].

Meanwhile, Lee et al. argue that gender differences in
performance are not only a result of stress but are also influenced
by social factors, such as cultural expectations of gender, the
way instructors treat students, and the teaching environment.
These dynamics can amplify or dampen the impact of stress on
academic performance by gender [29].

In line with these findings, Papageorgiou et al. suggest that
gender differences in stress and performance should not be
treated uniformly, but rather analyzed in the context of the field
of study, the type of task, and the level of psychological support
available [30].
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Group differences by stress:

Results from the ANOVA analysis, a statistical test used to
compare the means of more than two groups, and post-hoc
analysis (Tukey HSD), a method for identifying which specific
groups differ from each other, showed that students with low
stress had significantly higher grades than those with high stress
(p < .001). However, no significant differences were found in
task completion time between stress groups. This reinforces
the impact of high stress in reducing practical performance and
confirms the importance of stress management in emotionally
charged academic situations [31].

These findings align with numerous contemporary studies,
highlighting the significant impact of stress on academic
performance, particularly on tasks that demand concentration,
memory, and transparent decision-making. As Arsenio and Loria
point out, students with high stress often experience declines
in executive control and efficiency in information processing,
leading to poorer performance on assessment tasks [32].

Ahmed et al. found that students with high stress not only had
lower grades but also had poorer motivation, lower academic
self-esteem, and higher levels of mental fatigue, making them
less prepared to cope with practical or theoretical demands in
educational settings [33].

In another study, Chung et al. categorized students according
to stress levels. They found that high academic performance
was found mainly among students with low to moderate stress,
while the high-stress group had not only lower grades, but also
more reports of psychosomatic symptoms, which are physical
symptoms that are caused or exacerbated by psychological
factors, and concentration problems [34].

According to Liu & Chen, prolonged high stress can
cumulatively affect academic performance through cognitive
overload, emotional exhaustion, and reduced self-regulation
capacity. However, students with low stress are better equipped
to use mindful coping strategies, such as planning, organizing,
and focusing attention, which can significantly improve their
performance [35].

On the other hand, stress level did not result in a differentiating
factor in the time to complete the task. This finding was also
confirmed in the study by Rajabi et al., where students with high
stress did not take longer to complete the tasks, but had more
errors and deviations from the required standards [9].

These data suggest that the impact of stress is more evident
in the quality of performance than in terms of time, and that
differentiating students according to stress level is critical for
identifying the needs for supportive interventions in academic
and practical settings.

Conclusion.

This study, which aimed to examine the impact of stress
during a practical exam on the technical performance of
students in the dental technician program at UBT, has produced
findings of significant importance. By measuring completion
time and work quality through a standardized assessment, we
have uncovered a crucial relationship. The statistical analysis
revealed a significant negative correlation between stress level
and final grade in the realization of orthodontic clasps or springs.
Students who experienced less stress received significantly



higher grades, aligning with existing literature that underscores
the inhibitory impact of stress on tasks requiring precise motor
coordination and high cognitive concentration.

On the other hand, no statistically significant relationship
was identified between stress level and task completion time,
suggesting that while stress may affect the quality of work, it
does not prevent the student from completing the work in a
similar time to colleagues with less stress. This reinforces the
idea that practical performance should not be assessed solely
through duration, but also through the quality and accuracy of
the work performed.

The study also addressed gender differences in stress and
performance. Although no significant differences were found in
the level of reported stress between the sexes, women achieved
significantly higher scores on the technical assessment of the
work. This result can be interpreted in light of existing research
suggesting that women tend to use more effective strategies for
coping with stress, such as planning, emotional self-regulation,
and seeking support, which may have positively influenced their
results.

The findings of the study have important implications for
educational practice in the field of dental technology and
in general for professional programs that include practical
assessment. First, it is recommended that stress management
components and training for coping with pressure be included
as an integral part of the curriculum to increase not only the
technical competence but also the psychological resilience of
students. This could be achieved through workshops, counseling
services, or incorporating stress management techniques into the
regular curriculum. Second, the process of assessing students
should be holistic, considering not only external outcomes
(grades or time) but also internal factors that influence these
outcomes. This could involve the use of self-assessment tools,
regular feedback sessions, or the inclusion of stress management
as a criterion in the assessment rubric.

In conclusion, this study reinforces the understanding that
students’ technical performance is not only a reflection of
their professional ability but also of their emotional state and
capacity to manage stress in assessment situations. This requires
an integrated and interdisciplinary approach to teaching and
assessment design, to enable the full development of students’
capacities in the professional field. However, further research
is needed to explore the most effective strategies for managing
stress in assessment situations and to understand the long-term
effects of stress on students' professional development.

Limitations.

This study is not without limitations. First, the sample was drawn
exclusively from a single educational institution (UBT), which
constrains the generalizability of the findings to other academic
contexts and populations. Second, the sample size was relatively
small (N = 46), comprising only two cohorts of students who
met specific eligibility requirements, including the successful
completion of the Orthodontic Appliances I examination. This
selective inclusion further narrows the representativeness of
the data. Third, stress was assessed solely through the self-
reported Subjective Units of Distress Scale (SUDS). Although
widely used, reliance on a single subjective measure limits the
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objectivity of stress assessment. Future research would benefit
from incorporating physiological indicators, such as heart rate
variability or cortisol levels, to triangulate self-report data and
provide a more robust evaluation.

Despite these constraints, the study offers preliminary insights
and underscores the need for further investigation with larger,
more diverse samples and multimethod approaches to stress
measurement.
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