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Abstract 

Background/Objectives: Undergraduate nursing students consider bioscience courses 
essential to their education and clinical practice, yet they often find them challenging. This 
study explored the associations among achievement goal orientations, perceived stress, 
and self-esteem to examine factors associated with bioscience learning in nursing 
education. Methods: A quantitative cross-sectional study was conducted with 
undergraduate nursing students enrolled in the first-year courses “Biology–Clinical 
Biochemistry” and “Genetics”. Data were gathered using the Perceived Stress Scale-14 
(PSS14); the Achievement Goal Questionnaire-Revised (AGQ-R), divided into four 
subscales, each representing a goal type (mastery-approach or AGQ MA, mastery-
avoidance or AGQ MAV, performance-approach or AGQ PA, performance-avoidance or 
AGQ PAV); and the Rosenberg Self-Esteem Scale (RSES). Univariate and multiple 
regression analyses were conducted using SPSS v26.0, with significance set at p < 0.05. 
Results: Perceived stress was negatively associated with self-esteem in both Biology–
Clinical Biochemistry and Genetics (p < 0.001). The assessment of potential links between 
quantitative variables and the study topic using univariate analysis showed an association 
of course category with the PSS14 score (p= 0.008). This finding remained significant in the 
regression analysis (p = 0.004), which also identified an effect of gender on the same scale 
(p = 0.029). Multiple regression further revealed associations between AGQ MA and the 
subject of study (p = 0.047), AGQ MAV and gender (p = 0.001), AGQ PAV and gender (p = 
0.016), and RSES Total and type of secondary education (p = 0.007). Conclusions: 
Psychological factors interact dynamically with the demands of bioscience education 
within tertiary nursing curricula, varying according to demographic and academic traits. 

Keywords: achievement goal theory; bioscience education; perceived stress; quantitative 
research; self-esteem; undergraduate nursing students 
 

  

Academic Editor: Richard Gray 

Received: 29 March 2026 

Revised: 23 June 2026 

Accepted: 24 June 2026 

Published: 26 June 2026 

Copyright: © 2026 by the authors. 

Licensee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license. 



Nurs. Rep. 2026, 16, 221 2 of 13 
 

https://doi.org/10.3390/nursrep16070221 

1. Introduction 
Undergraduate nursing students view bioscience courses as vital to their education 

[1]. These courses are key in shaping nurses� professional identities and clinical skills. 
However, many studies [2,3] indicate that students find these courses particularly 
challenging to understand, especially compared to other subjects. In fact, engaging with 
biosciences often results in increased stress, discouragement, and reduced self-esteem [4]. 
Several factors are believed to impact this, including age, year of study, previous 
knowledge, personal learning goals, mental resilience, teaching methods, opportunities 
to apply biosciences in clinical practice and research, and the complexity of the material 
[5]. Therefore, it is crucial to research how biosciences are taught in undergraduate 
nursing programs. Although students acknowledge the importance of biosciences for 
developing nursing skills, the difficulties they encounter hinder their ability to learn and 
integrate knowledge at the academic, research, and professional levels. 

The theoretical model, which is gradually developing in learning motivation 
research, is based on Achievement Goal Theory, which continues to inspire researchers 
and attract interest in the literature. Assuming that human motivation influences goals 
that guide behavior [6], this framework initially classifies students� goals as mastery goals 
and performance goals. Mastery goals focus on understanding, becoming familiar with, 
and mastering the subject, while performance goals involve comparing one�s abilities to 
those of others [7]. However, practical applications of the theory [8] revealed the need for 
a more detailed differentiation of specific goals, ensuring that the variability in 
achievement goal orientations observed among students aligns with the model�s 
theoretical foundation. As a result, goals are divided into mastery-approach goals, which 
aim to develop new skills and expand knowledge; mastery-avoidance goals, where 
individuals try to hide incomplete mastery and misunderstanding; performance-
approach goals, focused on demonstrating abilities to earn positive evaluations; and 
performance-avoidance goals, which involve avoiding appearing inadequate compared 
to others [9,10]. These components form the 2 × 2 model of Achievement Goal Theory, 
initially supported by Elliot and Murayama in 2008 [11], which has influenced research 
[12] and led to the development of the revised Achievement Goal Questionnaire (AGQ-R) 
for practical assessment. 

The achievement goal framework has seen limited application among nursing 
students, highlighting the need for further research into the achievement goals they 
develop throughout their studies and how these goals relate to Bachelor of Science 
nursing curricula. Furthermore, the existing literature does not provide a clear or 
consistent understanding of the relationship between achievement goals and stress 
among undergraduate nursing students. Nevertheless, available evidence [6,8] suggests 
that certain goal orientations—particularly mastery-avoidance, performance-approach, 
and performance-avoidance goals—may, under specific circumstances, be associated with 
elevated stress levels. These findings underscore the need to further investigate the 
interplay between achievement goal orientations and stress in nursing education. 

Since the outcomes of achievement goals that individuals set greatly influence their 
self-perception [2], scientific research has shifted toward examining self-esteem in relation 
to personal goal setting. According to Rosenberg [13,14], self-esteem refers to the positive 
or negative attitudes a person holds toward themselves, and it is not innate; rather, it 
develops from the integration of experiences and interactions within their social and 
psychological environment. The literature [15] emphasizes the vital role of individual 
goals in the academic context as a means of seeking meaning and personal growth. All 
these factors collectively shape self-esteem, which is actively expressed through the 
development of learning or performance goals within the educational setting. Research 
[16] shows that elevated stress levels are, overall, associated with lower self-esteem. 
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Moreover, learning-approach goals and performance-approach goals are associated 
with positive self-esteem perceptions, as individuals focus on personal improvement, 
whereas learning-avoidance goals and performance-avoidance goals are linked to 
negative self-esteem outcomes, as motivation centers on avoiding failure to protect the 
self. Based on current data, this interaction remains largely unexplored among 
undergraduate nursing students, especially regarding their engagement with bioscience 
courses. 

Given the limited evidence on the interplay among achievement goal orientations, 
perceived stress, and self-esteem in undergraduate nursing students in bioscience courses, 
the present study examines these psychological factors simultaneously within bioscience 
education. This study was guided by several hypotheses. Self-esteem was expected to be 
negatively associated with perceived stress. Mastery-approach and performance-
approach achievement goals were hypothesized to be positively associated with self-
esteem and negatively associated with perceived stress. In contrast, mastery-avoidance 
and performance-avoidance achievement goals were expected to be positively associated 
with perceived stress and negatively associated with self-esteem. Furthermore, drawing 
on the broader theoretical framework, it was tentatively hypothesized that students 
graduating from vocational high schools would report higher perceived stress, lower self-
esteem, and greater endorsement of mastery-avoidance and performance-avoidance 
goals. Similarly, students enrolled in the Genetics course were expected to exhibit higher 
perceived stress, lower self-esteem, and greater endorsement of mastery-approach and 
performance-approach goals. No specific hypotheses were formulated regarding the 
effects of gender, age, and semester of study, given the inconsistent evidence concerning 
their associations with perceived stress, self-esteem, and achievement goals among 
undergraduate nursing students. 

According to the existing literature [1,2], it is important to examine the challenges 
students face and highlight issues relevant to tertiary education in nursing. This can help 
identify problems and inform strategies for future improvements. 

2. Materials and Methods 
2.1. Participants and Sampling Procedure 

Participants eligible for inclusion were undergraduate nursing students enrolled in 
the first-year courses “Biology–Clinical Biochemistry” and “Genetics” during the 2023–
2024 and 2024–2025 academic years. According to the department�s study guide, 
“Biology–Clinical Biochemistry” is a mandatory course, while “Genetics” is one of several 
elective courses available to students to fulfill the program�s elective requirement. The 
inclusion of these specific courses was justified by their classification within the bioscience 
field, supported by extensive research [2,17]. Besides basic demographic information 
(gender, age, students� progression within the academic program, semester, type of 
secondary education, general or vocational high school), students� participation did not 
require access to any other personal data. Data collection took place during the 
penultimate lecture of each course. The timing of data collection was intended to ensure 
sufficient exposure to course content before the assessment of achievement goals, 
perceived stress, and self-esteem. Additionally, previous research [18] indicates that 
students experience significantly higher stress levels during the final exam period than at 
other times in the semester. 

At the start of the second-to-last lecture of the semester, the researcher and 
supervising professor clearly presented the purpose of this research to the students and 
explained that participation is completely voluntary. Those who agreed signed informed 
consent forms that outlined the entire research process. Participants were assured that 
confidentiality and privacy policies required all data to be fully anonymized. The signed 
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consent forms were stored in the lead researcher�s records. In addition to the information 
sheet and consent process, all participants were given the opportunity to learn about the 
research results. This research received approval from the Ethics Committee of the 
Department of Nursing, School of Health Sciences, University of Thessaly, Greece (08-06-
2023/698). 

2.2. Data Collection Method 

To evaluate the perceived stress levels among students, the “Perceived Stress Scale-
14” or “PSS14” was used. This scale was created by Cohen, Kamarck, and Mermelstein in 
1983 [19]. The items on the scale measure how much individuals see their lives as 
unpredictable, uncontrollable, or overwhelming, with responses recorded on a Likert 
scale from 0 (never) to 4 (very often). The scale has been translated and validated for the 
local population [20,21]. After coordinating with the research team that adapted the scale, 
permission for use and scoring instructions were obtained. According to the literature, the 
PSS-14 is a reliable and valid tool, as demonstrated in studies involving diverse 
populations [22]. 

The achievement goals in the academic setting were measured using the 
“Achievement Goal Questionnaire-Revised” or “AGQ-R,” developed by Elliot and 
Murayama in 2008 [11]. The questionnaire is divided into four subscales, each 
representing a goal type (mastery-approach or “AGQ MA,” mastery-avoidance or “AGQ 
MAV,” performance-approach or “AGQ PA,” performance-avoidance or “AGQ PAV”), 
with three items per subscale. Responses are recorded on a Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree). The questionnaire has been translated and 
standardized for the population [23]. Additionally, communication was established with 
the research team responsible for adapting the tool to the local population, and permission 
to use it, along with the relevant instructions, was granted. According to the literature, the 
AGQ-R demonstrates good sensitivity and validity, although the overall score varies 
significantly across different populations [24,25]. 

To assess participants� self-reported self-esteem, the “Rosenberg Self-Esteem Scale” 
or “RSES” was used. Developed by Rosenberg in 1965 [13], this unidimensional tool 
assesses an individual�s self-esteem from their perspective, with responses recorded on a 
4-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). The scale has been 
translated and adapted for the local population [26,27]. Furthermore, contact was made 
with the authors who adapted the instrument locally, and permission for use, along with 
the evaluation instructions, was granted. The tool has demonstrated good reliability and 
validity, as confirmed by multiple studies with diverse populations [28]. 

2.3. Statistical Analysis 

Statistical analysis was conducted using SPSS v26.0 (IBM, Armonk, New York, USA). 
The primary analyses examined associations among perceived stress, self-esteem, and 
achievement goal orientations. Reliability indices, as reflected by Cronbach�s alpha, were 
calculated with scale analysis. The Kolmogorov–Smirnov test was employed to assess the 
distribution of the data. Relationships between quantitative variables were assessed with 
either the Pearson (r) or Spearman (ρ) correlation coefficient, depending on the data. The 
independent-samples t-test and the Mann–Whitney test were used to identify significant 
differences between two groups in parametric and nonparametric data, respectively. 
Multiple linear regression was used to assess the impact of all explanatory variables on 
the scales studied, with all variables entered simultaneously (method: Enter). Given the 
exploratory nature of several analyses, no formal adjustment for multiple comparisons 
was applied. For descriptive statistics, continuous variables are presented as the mean ± 
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standard error of the mean (SEM), median, and standard deviation (SD). Statistical 
significance was established at p < 0.05. 

3. Results 
The number of eligible students was 370, of whom 155 declined to participate. A total 

of 215 undergraduate nursing students participated in this study and completed the 
questionnaires without missing data (41 males, 173 females, and 1 non-binary; response 
rate 58.1%). Gender was coded as male/female; because there was a single observation in 
the non-binary category, this case was excluded from analyses in which gender was 
included as an explanatory variable but retained in descriptive reporting, to ensure that 
their responses were represented in the study findings. Cronbach�s alpha was equal to 
0,851 for PSS14, 0.781 for AGQ-R, and 0.878 for RSES. Descriptive statistics for all 
subscales and scales by study subject are presented in Table 1. 

Table 1. Descriptive characteristics of participants� psychological measures and age, by course (N = 
215; 165 Biology–Clinical Biochemistry, 50 Genetics). 

Subject PSS14 
AGQ_

MA 
AGQ_
MAV 

AGQ_
PA 

AGQ_
PAV RSES * Age 

Biology–Clinical 
Biochemistry 

Mean 28.40 4.0688 3.8000 3.3013 3.3070 28.76 21.08 
Std. Error of 

Mean 0.631 0.04425 0.06333 0.06716 0.06858 0.414 0.566 

Median 28.00 4.0000 4.0000 3.3300 3.3300 29.00 19.00 
Std. 

Deviation 
8.102 0.56835 0.81352 0.86273 .88093 5.323 7.273 

Genetics 

Mean 24.94 4.2538 3.7862 3.3002 3.2126 29.20 19.02 
Std. Error of 

Mean 
1.051 0.08286 0.11366 0.14011 0.14803 0.856 0.135 

Median 24.50 4.3300 4.0000 3.6700 3.0000 30.00 19.00 
Std. 

Deviation 7.432 0.58588 0.80367 0.99076 1.04673 6.054 0.958 

Total 

Mean 27.60 4.1118 3.7968 3.3011 3.2851 28.86 20.60 
Std. Error of 

Mean 0.550 0.03931 0.05520 0.06081 0.06277 0.374 0.439 

Median 27.00 4.0000 4.0000 3.3300 3.3300 30.00 19.00 
Std. 

Deviation 8.069 0.57644 0.80939 0.89172 0.92043 5.490 6.442 

* PSS14, Perceived Stress Scale-14; AGQ MA, Mastery-approach goals; AGQ MAV, Mastery-
avoidance goals; AGQ PA, Performance-approach goals; AGQ PAV, Performance-avoidance goals; 
RSES, Rosenberg Self-Esteem Scale. 

3.1. Biology–Clinical Biochemistry Module 

Univariate analysis revealed significant associations between AGQ MAV and 
gender, RSES and type of secondary education, and AGQ PA and students� progression 
within the academic program in terms of semester (Mann–Whitney p = 0.014; p = 0.007; p 
= 0.022, respectively). These associations remained significant in the multiple regression 
analysis (p = 0.025; p = 0.018; p = 0.044). Correlations among all quantitative variables are 
shown in Table 2. 
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Table 2. Correlation coefficients among psychological variables and age in students enrolled in 
Biology–Clinical Biochemistry (N = 165). 

 Spearman’s Rho Significance (2-
Tailed) 

95% Confidence Intervals (2-Tailed) 
Lower Upper 

PSS14—AGQ_MA * −0.067 0.395 −0.222 0.092 
PSS14—AGQ_MAV −0.029 0.716 −0.185 0.129 

PSS14—AGQ_PA 0.016 0.834 −0.141 0.173 
PSS14—AGQ_PAV 0.035 0.656 −0.123 0.191 

PSS14—RSES −0.512 <0.001 −0.619 −0.386 
PSS14—Age −0.019 0.804 −0.176 0.138 

AGQ_MA—AGQ_MAV 0.422 <0.001 0.283 0.543 
AGQ_MA—AGQ_PA 0.413 <0.001 0.274 0.536 

AGQ_MA—AGQ_PAV 0.282 <0.001 0.130 0.420 
AGQ_MA—RSES 0.053 0.496 −0.105 0.209 
AGQ_MA—Age −0.019 0.810 −0.176 0.139 

AGQ_MAV—AGQ_PA 0.044 0.574 −0.114 0.200 
AGQ_MAV—AGQ_PAV 0.165 0.034 0.008 0.314 

AGQ_MAV—RSES 0.118 0.132 −0.040 0.270 
AGQ_MAV—Age 0.066 0.401 −0.092 0.221 

AGQ_PA—AGQ_PAV 0.633 <0.001 0.528 0.719 
AGQ_PA—RSES 0.045 0.566 −0.113 0.201 
AGQ_PA—Age −0.063 0.423 −0.218 0.095 

AGQ_PAV—RSES 0.049 0.530 −0.109 0.205 
AGQ_PAV—Age −0.038 0.624 −0.195 0.119 

RSES—Age 0.032 0.684 −0.126 0.188 
* PSS14, Perceived Stress Scale-14; AGQ MA, Mastery-approach goals; AGQ MAV, Mastery-
avoidance goals; AGQ PA, Performance-approach goals; AGQ PAV, Performance-avoidance goals; 
RSES, Rosenberg Self-Esteem Scale. Bold is to highlight statistically significant associations. 

3.2. Genetics Module 

Univariate analysis revealed significant associations between AGQ MAV, AGQ PAV, 
and gender, as well as between AGQ PA, AGQ PAV, and type of secondary education 
(Mann–Whitney p = 0.004, p = 0.029, p = 0.004, and p = 0.011, respectively). An association 
between PSS14 and gender was also identified (t-test, p = 0.009). Multiple regression 
analysis confirmed these associations (p = 0.005; p < 0.001; p = 0.002; p = 0.004; p = 0.013). It 
also revealed significant associations of RSES with age (p = 0.023) and type of secondary 
education (p = 0.023). Correlations among all quantitative variables are shown in Table 3. 

Table 3. Correlation coefficients among psychological variables and age in students enrolled in 
Genetics (N = 50). 

 Spearman’s Rho Significance (2-
Tailed) 

95% Confidence Intervals (2-Tailed) 
Lower Upper 

PSS14—AGQ_MA * −0.103 0.477 −0.378 0.189 
PSS14—AGQ_MAV 0.424 0.002 0.157 0.633 

PSS14—AGQ_PA −0.017 0.907 −0.302 0.271 
PSS14—AGQ_PAV −0.138 0.340 −0.408 0.154 

PSS14- RSES −0.471 <0.001 −0.667 −0.213 
PSS14—Age 0.032 0.826 −0.257 0.315 

AGQ_MA—AGQ_MAV 0.337 0.017 0.056 0.568 
AGQ_MA—AGQ_PA 0.421 0.002 0.154 0.631 
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AGQ_MA—AGQ_PAV −0.023 0.877 −0.307 0.265 
AGQ_MA—RSES 0.205 0.154 −0.086 0.464 
AGQ_MA—Age 0.096 0.509 −0.196 0.372 

AGQ_MAV—AGQ_PA 0.297 0.036 0.012 0.538 
AGQ_MAV—AGQ_PAV 0.295 0.038 0.009 0.536 

AGQ_MAV—RSES −0.164 0.256 −0.430 0.128 
AGQ_MAV—Age −0.014 0.923 −0.299 0.273 

AGQ_PA—AGQ_PAV 0.558 <0.001 0.323 0.728 
AGQ_PA—RSES 0.142 0.325 −0.150 0.411 
AGQ_PA—Age 0.029 0.842 −0.259 0.312 

AGQ_PAV—RSES 0.267 0.061 −0.021 0.514 
AGQ_PAV—Age −0.179 0.215 −0.442 0.113 

RSES—Age 0.207 0.150 −0.085 0.465 
* PSS14, Perceived Stress Scale-14; AGQ MA, Mastery-approach goals; AGQ MAV, Mastery-
avoidance goals; AGQ PA, Performance-approach goals; AGQ PAV, Performance-avoidance goals; 
RSES, Rosenberg Self-Esteem Scale. Bold is to highlight statistically significant associations. 

3.3. Biology–Clinical Biochemistry/Genetics Modules Combined 

The assessment of potential links between quantitative variables and the study topic 
using univariate analysis showed an association of course category with the PSS14 score 
(t-test p= 0.008). This finding remained significant in the regression analysis (p = 0.004), 
which also identified an effect of gender on the same scale (p = 0.029). Multiple regression 
further revealed associations between AGQ MA and the subject of study (p = 0.047), AGQ 
MAV and gender (p = 0.001), AGQ PAV and gender (p = 0.016), and RSES Total and type 
of secondary education (p = 0.007) (Figure 1). The results of multiple regression analyses 
are presented in Table 4. 

 

Figure 1. Mean scores of perceived stress (PSS-14), achievement goals (AGQ-R subscales), self-
esteem (RSES), and age according to course (Biology–Clinical Biochemistry and Genetics), gender, 
and type of secondary education. Error bars represent ±2 standard errors of mean (SEMs). 
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Table 4. Multiple regression analyses results (only statistically significant findings are presented). 

Biology–Clinical Biochemistry (variables were coded as gender: male = 1, and female = 2; semester: 1st semester = 1, 
and >1st semester = 2; secondary education: general high school = 1, and vocational high school = 2). 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t p-value 

95.0% Confidence 
Interval for B 

B Std. Error Beta 
Lower 
Bound 

Upper 
Bound 

1 
(Constant) 3.231 0.441  7.324 <0.001 2.360 4.102 
Gender 0.362 0.160 0.177 2.263 0.025 0.046 0.678 

a. Dependent Variable: AGQ_MAV; F = 1.854; R square = 0.045; Adjusted R square = 0.021; model p-value = 0.121; 
1 (Constant) 3.954 0.470  8.404 <0.001 3.025 4.883 

Semester −0.412 0.203 −0.169 −2.031 0.044 −0.812 −0.011 
a. Dependent Variable: AGQ_PA; F = 1.324; R square = 0.032; Adjusted R square = 0,008; model p-value = 0.263 

 

1 
(Constant) 24.585 2.893  8.499 <0.001 18.872 30.298 
Secondary_Educat
ion 

2.413 1.013 0.193 2.382 0.018 0.412 4.413 

a. Dependent Variable: RSESTotal; F = 1.699; R square = 0.041; Adjusted R square = 0.017; model p-value = 0.153 
Genetics (variables were coded as gender: male = 1, and female = 2; secondary education: general high school = 1, and 
vocational high school = 2). 

1 
(Constant) 23.405 22.515  1.040 0.304 −21.916 68.725 
Gender 6.832 2.646 0.357 2.582 0.013 1.505 12.159 

a. Dependent Variable: PSSTotal; F = 2.738; R square = 0.152; Adjusted R square = 0.096; model p-value = 0.054 

1 
(Constant) 3.725 2.406  1.548 0.128 −1.119 8.568 
Gender 0.825 0.283 0.398 2.917 0.005 0.256 1.394 

a. Dependent Variable: AGQ_MAV; F = 3.165; R square = 0.171; Adjusted R square = 0.117; model p-value = 0.033 

1 
(Constant) −3.845 2.884  −1.334 0.189 −9.650 1.959 
Secondary_Educat
ion 1.302 0.389 0.461 3.348 0.002 0.519 2.085 

a. Dependent Variable: AGQ_PA; F = 4.244; R square = 0.217; Adjusted R square = 0.166; model p-value = 0.010 

1 

(Constant) 1.115 2.820  0.396 .694 −4.560 6.791 
Gender 1.222 0.331 0.453 3.687 <0.001 0.555 1.889 
Secondary_Educat
ion 

1.165 0.380 0.390 3.063 0.004 0.399 1.931 

a. Dependent Variable: AGQ_PAV; F = 7.522; R square = 0.329; Adjusted R square = 0.285; model p-value <0.001 

1 

(Constant) −22.170 17.952  −1.235 0.223 −58.305 13.964 
Age 2.108 0.894 0.334 2.358 0.023 0.308 3.908 
Secondary_Educat
ion 5.710 2.422 0.331 2.358 0.023 0.836 10.584 

a. Dependent Variable: RSESTotal; F = 3.529; R square = 0.187; Adjusted R square = 0.134; model p-value = 0.022 
Biology–Clinical Biochemistry/Genetics Modules combined (variables were coded as gender: male = 1, and female = 
2; semester: 1st semester = 1, and >1st semester = 2; secondary education: general high school = 1, and vocational high 
school = 2; subject: biology–clinical biochemistry = 1, and genetics = 2). 

1 
(Constant) 29.572 3.925  7.535 <0.001 21.835 37.309 
Gender 3.022 1.374 0.147 2.200 0.029 0.314 5.730 
Subject −3.758 1.290 −0.197 −2.914 0.004 −6.300 −1.216 

a. Dependent Variable: PSSTotal; F = 3.728; R square = 0.067; Adjusted R square = 0.049; model p-value = 0.006 

1 
(Constant) 3.808 0.287  13.273 <0.001 3.242 4.373 
Subject 0.188 0.094 0.138 1.997 0.047 0.002 0.374 

a. Dependent Variable: AGQ_MA; F = 1.089; R square = 0.020; Adjusted R square = 0.002; model p-value = 0.363 
1 (Constant) 3.121 0.394  7.920 <0.001 2.344 3.897 
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Gender 0.458 0.138 0.223 3.319 0.001 0.186 0.730 
a. Dependent Variable: AGQ_MAV; F = 3.563; R square = 0.064; Adjusted R square = 0.046; model p-value = 0.008 

1 
(Constant) 2.583 0.454  5.684 <0.001 1.687 3.479 
Gender 0.387 0.159 0.165 2.430 0.016 0.073 0.700 

a. Dependent Variable: AGQ_PAV; F = 1,974; R square = 0.036; Adjusted R square = 0.018; model p-value = 0.100 

1 
(Constant) 22.854 2.703  8.454 <0.001 17.525 28.183 
Secondary_Educat
ion 2.548 0.930 0.191 2.738 0.007 0.714 4.382 

a. Dependent Variable: RSESTotal; F = 2.352; R square = 0.043; Adjusted R square = 0.025; model p-value = 0.055 
Bold is to highlight statistically significant associations. 

4. Discussion 
The academic paths of nursing students are shaped by various factors. The main aim 

of this study was to examine the associations among self-esteem, perceived stress, and 
achievement goal orientations among undergraduate nursing students enrolled in 
bioscience courses. The data analysis revealed a clear pattern in how these variables are 
related and interact. Additionally, individual characteristics, such as age, sex, and prior 
academic experience, were related to the measures examined. 

Female sex was consistently associated with higher mastery-avoidance goals in both 
courses and with performance-avoidance goals in Genetics. This clearly shows that female 
students are more likely to avoid revealing a lack of understanding and worry about 
appearing inadequate in the learning environment. Simultaneously, the higher PSS-14 
scores within the same group indicate increased stress. This pattern contrasts with 
findings from other studies that report no gender differences in stress levels [29,30]. 
Nonetheless, the presence of mastery-avoidance and performance-avoidance goals 
among women is indirectly linked to higher stress, as fears and concerns about 
inadequacy in educational settings are primary drivers of these goals. Similarly, the 
literature [31,32] confirms that mastery-avoidance and performance-avoidance goals are 
associated with higher perceived stress among students. 

Conversely, students from vocational high schools demonstrated significantly higher 
performance-approach and performance-avoidance goals in Genetics, indicating that they 
may focus heavily on demonstrating their abilities to receive positive feedback and on 
avoiding the appearance of inadequacy in the learning environment. At the same time, 
this group also scored higher on the RSES in both courses, reflecting a higher level of self-
perception. The presence of increased self-esteem in a group that expresses stronger 
performance-approach and performance-avoidance goals aligns with the nature of these 
goals, which are mainly based on external incentives and the validation of personal effort. 
Relevant research [31,33] supports this tendency and emphasizes the increased stress that 
often accompanies performance-approach and performance-avoidance goals. 

Additionally, students� age was associated with the RSES tool in Genetics, 
specifically their self-esteem. The existing literature agrees with this finding, noting that 
age affects various aspects of student life related to stress development and the smooth 
progress of academic studies [30], which may indicate that age intertwines with 
adaptation to academic demands, as well as previous educational experiences. Students� 
progression within the academic program (semester) was also found to be significant 
among first-year nursing students in Biology–Clinical Biochemistry, who showed greater 
performance-approach goals, reflecting a stronger motivation to demonstrate their 
abilities and gain positive feedback within the educational environment. The challenges 
faced by undergraduate nursing students transitioning from secondary education to 
university are well documented, as they tend to experience increased stress and higher 
goal striving at the start of their academic journey [32]. Among the two courses, Genetics 
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was associated with higher scores on mastery-approach goals. This suggests that students 
enrolled in Genetics may experience a stronger desire to learn new knowledge than those 
in Biology–Clinical Biochemistry. Since Genetics is an elective course, it is understandable 
that it attracts students driven by internal learning motives for expanding their personal 
knowledge base. However, given the exploratory nature of subgroup analyses, this 
finding should be interpreted cautiously and warrants further investigation. 

A key correlation from both courses� data involves the negative relationship between 
the PSS-14 and the RSES tools. Essentially, this shows that as perceived stress decreases, 
self-esteem increases and vice versa. This finding aligns with the literature [29,34], which 
also highlights this contrast between the variables. Additionally, the PSS-14 was positively 
linked to mastery-avoidant goals in Genetics, indicating that the more students feel the 
need to hide an insufficient understanding, the more stressed they might become. This 
interaction underscores the stress related to students� desire to avoid seeming deficient in 
the knowledge they are expected to master. Regarding individual learning goals, mastery-
approach goals were positively correlated with all other goal types in Biology–Clinical 
Biochemistry, suggesting that the desire to learn can coexist with various motivations and 
aspirations. Notably, mastery-avoidance goals showed a positive association with both 
performance-approach and performance-avoidance goals, meaning that as the avoidance 
of inadequate comprehension increases, so does the motivation to demonstrate one�s 
abilities and the desire to avoid appearing incompetent. This complex pattern might be 
explained by the idea that a shared fear of personal learning inadequacy drives both stress 
and the need for positive evaluations to lessen this worry. Furthermore, the recent 
literature [35,36] highlights the complex interactions among these goals, hinting at the 
dysfunctional aspects they may sustain in learning. This is further supported by the 
positive correlation observed between performance-approach and performance-
avoidance goals across the two courses. This relationship indicates that the desire to 
showcase one�s abilities can coexist with fears of underperforming relative to others. 

From an educational perspective, the findings suggest that bioscience teaching may 
benefit from strategies designed to reduce perceived stress and promote adaptive 
learning. Such approaches may include scaffolded learning activities, greater integration 
of clinical examples into bioscience teaching, structured feedback mechanisms, peer-
assisted learning, and academic mentoring. These interventions may help students engage 
more confidently with bioscience content while reducing concerns related to academic 
performance and evaluation. 

Study Limitations and Recommendations for Further Research 

Although this research addresses the need to examine achievement goals, perceived 
stress, and self-esteem among undergraduate nursing students in the field of biosciences, 
it should be interpreted with certain limitations in mind. First, the following points should 
be considered: a cross-sectional design, potential self-report bias, and gender imbalance. 
An additional limitation relates to the number of statistical comparisons performed. In 
addition to the primary hypothesis-driven analyses, several exploratory analyses were 
conducted. Because no formal correction for multiple testing was applied, the possibility 
of Type I error cannot be excluded. Therefore, findings with marginal statistical 
significance should be interpreted cautiously and require confirmation in future studies. 
Also, the Genetics course included fewer participants than the Biology–Clinical 
Biochemistry course. Additionally, since this study involves individual psychological 
factors, personal characteristics are likely to significantly influence their expression within 
the broader population. Another key limitation is that the sample was drawn from a single 
Nursing Department, so generalizations should be made cautiously. It would be 
especially helpful to study these variables in other elective courses with larger enrollments 
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to better understand their specific interactions. Since this study focused on bioscience 
courses for first-year students, exploring students enrolled in later-semester bioscience 
courses—where achievement goals might be affected by their academic progression—
would also be valuable. Furthermore, the relationship between achievement goals and 
different teaching methods in bioscience courses remains relatively unclear. 

Given that academic performance indicators were not collected in this study 
protocol, future research should incorporate objective academic outcomes, such as grades, 
examination scores, and progression indicators, to assess potential associations between 
psychological variables and academic achievement. 

5. Conclusions 
This study�s findings underscore a range of psychological factors associated with 

nursing students� academic progression in bioscience courses. These factors interact 
dynamically with the demands of bioscience education within tertiary nursing curricula, 
varying with demographic and academic characteristics. Overall, heightened stress in 
these courses was confirmed, and female participants in the sample exhibited 
comparatively higher levels of emotional strain. Furthermore, a dystonic relationship 
between stress and self-esteem was consistently observed across all measurements 
conducted in this study. With regard to achievement goals, mastery-approach goals were 
identified only in the course classified as an elective, whereas mastery-avoidance, 
performance-approach, and performance-avoidance goals—traditionally associated with 
elevated stress—were predominant. These findings suggest that future research should 
investigate whether targeted educational interventions may help reduce stress and 
support adaptive achievement goals among nursing students enrolled in bioscience 
courses. 

Author Contributions: E.R. conceptualized this study and developed its design. K.K. was 
responsible for administering the questionnaires, conducting the data analysis, and preparing the 
original draft of the manuscript. A.P.R.G., A.P., S.G.Z. and E.R. revised the manuscript and 
contributed substantive feedback. All authors have read and approved the final version of the 
manuscript. 

Funding: No external funding was received to conduct this research. 

Institutional Review Board Statement: This research received approval from the Ethics Committee 
of the Department of Nursing, School of Health Sciences, University of Thessaly, Greece (698 on 8 
June 2023. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in this 
study. 

Data Availability Statement: The raw data supporting the conclusions of this article will be made 
available by the authors on request. 

Public Involvement Statement: There was no public involvement in any aspect of this research. 

Guidelines and Standards Statement: This manuscript was prepared in accordance with the 
STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines for 
cross-sectional studies. 

Use of Artificial Intelligence: AI or AI-assisted tools were not used in drafting any aspect of this 
manuscript. 

Acknowledgments: This research was conducted in the operating framework of the University of 
Thessaly Innovation, Technology Transfer Unit, and Entrepreneurship Center “One Planet 



Nurs. Rep. 2026, 16, 221 12 of 13 
 

https://doi.org/10.3390/nursrep16070221 

Thessaly”, under the “University of Thessaly Grants for Scientific Publication Support” action, and 
the APC is funded by the Special Account of Research Grants of the University of Thessaly. 

Conflicts of Interest: All authors declare that they have no potential conflicts of interest concerning 
the research, authorship, or publication of this article. 

Abbreviations 
The following abbreviations are used in this manuscript: 

AGQ-R Achievement Goal Questionnaire-Revised 
PSS-14 Perceived Stress Scale-14 
AGQ MA Mastery-approach goals 
AGQ MAV Mastery-avoidance goals 
AGQ PA Performance-approach goals 
AGQ PAV Performance-avoidance goals 
RSES Rosenberg Self-Esteem Scale 
SEM Standard error of the mean 
SD Standard deviation 
CI Confidence interval 

References 
1. Barton, M.J.; Bentley, S.; Craft, J.; Dupen, O.; Gordon, C.; Cayanan, E.A.; Kunst, E.; Connors, A.; Todorovic, M.; Johnston, A.N. 

Nursing students� perceptions of clinical relevance and engagement with bioscience education: A cross-sectional study of 
undergraduate and postgraduate nursing students. Nurse Educ. Today 2021, 99, 104767. 

2. Gordon, C.J.; Hudson, P.B.; Plenderleith, M.B.; Fisher, M.; Craft, J.A. Final year Australian nursing students� experiences with 
bioscience: A cross-sectional survey. Nurs. Health Sci. 2017, 19, 22–28. 

3. Knutstad, U.; Småstuen, M.C.; Jensen, K.T. Teaching bioscience to nursing students—What works? Nurs. Open 2021, 8, 990–996. 
4. Nway, N.C.; Phetrasuwan, S.; Putdivarnichapong, W.; Vongsirimas, N. Factors contributing to depressive symptoms among 

undergraduate nursing students: A cross-sectional study. Nurse Educ. Pract. 2023, 68, 103587. 
5. Montayre, J.; Dimalapang, E.; Sparks, T.; Neville, S. New Zealand nursing students� perceptions of biosciences: A cross-sectional 

survey of relevance to practice, teaching delivery, self-competence and challenges. Nurse Educ. Today 2019, 79, 48–53. 
6. Efklides, A. Metacognitive experiences in problem solving: Metacognition, motivation, and self-regulation. In Trends and 

Prospects in Motivation Research; Efklides, A., Kuhl, J., Sorrentino, R.M., Eds.; Kluwer Academic: Dordrecht, The Netherlands, 
2001; pp. 297–323. 

7. Elliot, A.J.; Harackiewicz, J.M. Approach and avoidance achievement goals and intrinsic motivation: A mediational analysis. J. 
Pers. Soc. Psychol. 1996, 70, 461–475. 

8. Harackiewicz, J.M.; Barron, K.E.; Pintrich, P.R.; Elliot, A.J.; Thrash, T.M. Revision of achievement goal theory: Necessary and 
illuminating. J. Educ. Psychol. 2002, 94, 638–645. 

9. Elliot, A.J.; McGregor, H.A. A 2 × 2 achievement goal framework. J. Pers. Soc. Psychol. 2001, 80, 501–519. 
10. Pintrich, P.R. The role of goal orientation in self-regulated learning. In Handbook of Self-Regulation; Boekaerts, M., Pintrich, P.R., 

Zeidner, M., Eds.; Academic Press: San Diego, CA, USA, 2000; pp. 451–502. 
11. Elliot, A.J.; Murayama, K. On the measurement of achievement goals: Critique, illustration, and application. J. Educ. Psycho. 

2008, 100, 613–628. 
12. Moller, A.C.; Elliot, A.J. The 2 × 2 achievement goal framework: An overview of empirical research. In Focus on Educational 

Psychology; Mittel, A.V., Ed.; Nova Science Publishers: New York, NY, USA, 2006; pp. 307–326. 
13. Rosenberg, M. Society and the Adolescent Self-Image; Princeton University Press: Princeton, NJ, USA, 1965. 
14. Rosenberg, M. Conceiving the Self; Basic Books: New York, NY, USA, 1979. 
15. Sideridis, G.D. Goal orientation, academic achievement, and depression: Evidence in favor of a revised goal theory framework. 

J. Educ. Psychol. 2005, 97, 366–375. 
16. Tuominen-Soini, H.; Salmela-Aro, K.; Niemivirta, M. Achievement goal orientations and subjective well-being: A person-

centred analysis. Learn. Instr. 2008, 18, 251–266. 
17. Craft, J.; Christensen, M.; Bakon, S.; Wirihana, L. Advancing student nurse knowledge of the biomedical sciences: A mixed 

methods study. Nurse Educ. Today 2017, 48, 114–119. 



Nurs. Rep. 2026, 16, 221 13 of 13 
 

https://doi.org/10.3390/nursrep16070221 

18. Skalska, K.; Ziółkowski, M.; Zielonka, T.M.; Empacher, M. Nursing students� use of products and substances to reduce stress 
or improve cognition during exam periods. Nurse Educ. Pract. 2024, 78, 103981. 

19. Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385–396. 
20. Andreou, E.; Alexopoulos, E.C.; Lionis, C.; Varvogli, L.; Gnardellis, C.; Chrousos, G.P.; Darviri, C. Perceived Stress Scale: 

Reliability and validity study in Greece. Int. J. Environ. Res. Public Health 2011, 8, 3287–3298. 
21. Katsarou, A.; Panagiotakos, D.; Zafeiropoulou, A.; Vryonis, M.; Skoularigis, I.; Tryposkiadis, F.; Papageorgiou, C. Validation of 

a Greek version of PSS-14; a global measure of perceived stress. Cent. Eur. J. Public Health 2012, 20, 104–109. 
22. Iorga, M.; Dondas, C.; Zugun-Eloae, C. Depressed as freshmen, stressed as seniors: The relationship between depression, 

perceived stress and academic results among medical students. Behav. Sci. 2018, 8, 70. 
23. Apostolou, M. Psychometric properties of the Achievement Goal Questionnaire-Revised administered to Greek university 

students. Psychol. Rep. 2013, 113, 380–403. 
24. Alrakaf, S.; Abdelmageed, A.; Kiersma, M.; Coulman, S.; John, D.N.; Tordoff, J.; Anderson, C.; Noreddin, A.; Sainsbury, E.; Rose, 

G.; et al. An international validation study of two achievement goal measures in a pharmacy education context. Adv. Med. Educ. 
Pract. 2014, 5, 339–345. 

25. Cook, D.A.; Castillo, R.M.; Gas, B.; Artino, A.R., Jr. Measuring achievement goal motivation, mindsets and cognitive load: 
Validation of three instruments� scores. Med. Educ. 2017, 51, 1061–1074. 

26. Galanou, C.; Galanakis, M.; Alexopoulos, E.; Darviri, C. Rosenberg Self-Esteem Scale Greek validation on student sample. 
Psychology 2014, 5, 819–827. 

27. Syropoulou, A.; Vernadakis, N.; Papastergiou, M.; Kourtessis, T. Psychometric evaluation of the Rosenberg Self-Esteem Scale 
in primary school students with mild intellectual disability: First evidence. Res. Dev. Disabil. 2021, 114, 103964. 

28. McKay, M.T.; Boduszek, D.; Harvey, S.A. The Rosenberg Self-Esteem Scale: A bifactor answer to a two-factor question? J. Pers. 
Assess. 2014, 96, 654–660. 

29. Komariah, M.; Eriyani, T.; Rahayuwati, L.; Agustina, H.R.; Nurhakim, F.; Somantri, I.; Qadous, S.G.; Janmanee, A.; Gartika, N. 
Quality of life, self-esteem, and stress among first-semester student nurses in Indonesia: A cross-sectional study. SAGE Open 
Nurs. 2025, 11, 23779608251317805. 

30. Nordhus, G.E.M.; NaNongkhai, P.; Hofseth Almås, S. Self-efficacy beliefs among baccalaureate nursing students—A cross-
sectional, comparative study. Int. J. Nurs. Educ. Scholarsh. 2022, 19, 20210157. 

31. Luo, Y.; Gao, W.; Liu, X. Exploring the interplay between stress perception and approach-avoidance achievement goal 
orientation among rural students in college: A longitudinal study in China. Behav. Sci. 2024, 14, 774. 

32. Ji, Q.; Zhang, L.; Xu, J.; Ji, P.; Song, M.; Chen, Y.; Guo, L. Associations of mental well-being with higher education-related stress 
and orientation of the academic goals among nursing students: A cross-sectional study. Int. J. Ment. Health Nurs. 2024, 33, 1062–
1072. 

33. Mahdavi, P.; Valibeygi, A.; Moradi, M.; Sadeghi, S. Relationship between achievement motivation, mental health and academic 
success in university students. Community Health Equity Res. Policy 2023, 43, 311–317. 

34. Li, Q.-L.; Zhao, J.-Y.; Tian, J.; Sun, T.; Zhao, C.-X.; Guo, H.-C.; Zhu, L.-Y.; Gao, R.; Yang, L.-B.; Cao, D.-P.; et al. The association 
among achievement goal orientations, academic performance, and academic well-being among Chinese medical students: A 
cross-sectional study. Front. Psychol. 2021, 12, 694019. 

35. Katz-Vago, I.; Benita, M. Mastery-approach and performance-approach goals predict distinct outcomes during personal 
academic goal pursuit. Br. J. Educ. Psychol. 2024, 94, 309–327. 

36. Nicita, A.; Fumia, A.; Caparello, C.; Meduri, C.F.; Filippello, P.; Sorrenti, L. Goal achievement and academic dropout among 
Italian university students: The mediating role of academic burnout. Eur. J. Investig. Health Psychol. Educ. 2025, 15, 3. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury 
to people or property resulting from any ideas, methods, instructions or products referred to in the content. 
 


