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ABSTRACT

Technostress is the stress that emerges from difficulties in coping with the use and

integration of information and communication technologies.The purpose of this study is to

determine the technostress levels of biology teachers and to examine whether these levels

differ according to various demographic variables (gender, age, education level, seniority,

weekly lesson hours, years of ICT use and daily ICT usage time for educational purposes).

The study employed a descriptive survey model, one of the quantitative research designs.

The study group consisted of 99 biology teachers working in public schools in a city in

southeastern Tlrkiye during the 2022—-2023 academic year. The participants were selected

using random sampling, and participation was based on voluntary consent. Data were

collected using a “Personal Information Form” and the “Teachers' Technostress Levels

Defining Scale” developed by Coklar et al. (2017). Since the data were normally distributed,

parametric tests (independent samples t-test and one-way ANOVA) were used in the

analyses. The results revealed that biology teachers generally reported a moderate level of

technostress. No significant differences were found in terms of gender, age, educational

level and weekly teaching hours; however, significant differences were identified in

relation to seniority, years of ICT use, and daily ICT usage time for educational purposes. In

particular, teachers who were new to the profession and those with fewer years of ICT

experience reported higher levels of technostress.The effect size analyses indicated that

the observed differences generally reflected a moderate impact (n?), suggesting that the

identified variables had a meaningful but not large influence on technostress levels. It can

be said that increasing teachers' digital competencies and strengthening technical support Article History:
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INTRODUCTION

With the rapid advancement of technology, radical changes are occurring in the ways we access
information and in learning methods. The fact that the digital generation lives in close interaction with
technology has revealed the necessity for educational systems to adapt to this transformation by updating
themselves and implementing innovative teaching approaches. Consequently, technology integration in
education has become an integral and indispensable component of modern teaching processes (Scherer et
al., 2019).

Technological tools and materials used in the teaching process are important elements that contribute
to the effective realization of learning. Today, the rapid pace of technological advancements requires
individuals to be able to follow these changes and integrate them into their daily lives. Therefore, keeping up
with technology and integrating it into teaching processes has become a fundamental skill to acquire (Caena
& Redecker, 2019). It is crucial for educators, in particular, to possess these skills in order to impart these
competencies to students (Kaya, 2020). Teachers must possess a basic level of technological knowledge and
competencies to equip students with the ability to use technology effectively. Furthermore, it is crucial that
they acquire the skills to design and develop appropriate digital materials to support teaching processes
(Gokbulut, Keserci, & Akyliz, 2021).

13 www.mojet.net


http://dx.doi.org/10.52380/mojet.2026.14.1.630

MJ E:T Malaysian Online Journal of Educational Technology 2026 (Volume 14 - Issue 1)

While new technologies allow for more work to be done in a shorter time, they can also increase
workload and strain individuals due to the knowledge and competence requirements. Expecting employees
to produce more work in a shorter time using technology impacts their interpersonal communication and
leads to behavioral changes (Ragu-Nathan et al., 2008). In this context, the unpredictable negative
psychological effects of technology create a condition called technostress (Ayyagari, 2007; Maier, 2014;
Salanova et al., 2014).

The concept of technostress was first defined by Brod (1984) as a modern adaptation problem resulting
from individuals' inability to cope healthily with new information and communication technologies (Dragano
& Lunau, 2020). This concept refers to the psychological, behavioral, and physiological pressures that
technological innovations create on individuals. Research reveals that technological developments directly
or indirectly create anxiety, negative perceptions, and behaviors in individuals (Weil & Rosen, 1997). Sami
and Iffat (2010) defined technostress as the fear and anxiety users experience regarding new technologies.
Similarly, Salanova et al. (2007) defined technostress as an adaptation problem that adversely affects a
person’s psychological state and future technology use, resulting in feelings of anxiety, mental fatigue,
skepticism, and inadequacy.

Tarafdar et al. (2011) grouped the causes of technostress into five sub-dimensions: techno-
uncertainty, techno-invasion, techno-insecurity, techno-complexity, and techno-overload. Techno-
uncertainty refers to the discomfort experienced by individuals as a result of the constant change and
advancement of technology, which makes it difficult for them to access up-to-date information adequately
and to keep pace with these innovations. Techno-invasion refers to the phenomenon in which the expansion
of work life through technological advancements causes individuals to simultaneously engage in both their
professional and personal lives. This situation blurs the boundaries between work and private life, leading to
increased stress, tension, and discomfort among individuals. In other words, the excessive intrusion of
technology into personal spaces causes people to feel constantly connected to work and reduces their
opportunities for rest and recovery. Techno-insecurity refers to the stress and anxiety employees may feel
when their employers prefer colleagues who are more skilled with new technologies, creating fear of job loss
and a sense of workplace insecurity. Techno-complexity refers to the anxiety individuals experience due to
the ongoing evolution of technology and the expectation to possess the technical skills required to use new
software, hardware, and applications. Techno-overload refers to the stress and difficulties users face due to
constant information flow from business information systems, leading to information overload, reduced
concentration, and multitasking demands (Ayyagari vd., 2011; Ali vd., 2019; Florkowski, 2019; Sollo, 2016;
Tarafdar vd., 2011; Wang &Li, 2019)

Technostress can lead to negative thinking, mental noise, difficulty concentrating, reduced analytical
and decision-making abilities, sleep disturbances, and psychological issues such as anxiety, depression,
burnout, and panic attacks. It may also contribute to physical health problems, including headaches,
musculoskeletal pain, hypertension, heart conditions, and gastrointestinal disorders (Mahboob & Khan,
2016; Tu et al., 2007).

The increasing use of technology in education significantly affects teachers’ daily workflows and may
lead to stress due to heightened expectations regarding technology integration (Coklar et al., 2016). This
stress influences teachers’ perceptions of and attitudes toward new technologies, potentially leading to
resistance to innovation and negatively affecting job performance (Al-Fudail & Mellar, 2008; Effiyanti &
Sagala, 2018). Therefore, identifying teachers’ technostress levels has become an important issue in
educational research. Although studies examining teachers’ technostress have increased in recent years
(Arslan, 2022; Kinci & Ozgiir, 2021; Soy, 2023; Tanyildiz, 2024; Tung, 2022), these studies generally focus on
teachers from different disciplines as a single group or address general teaching populations. Subject-specific
investigations remain limited, particularly in the field of biology education, where technology use is intensive
due to digital simulations, virtual laboratories, and data analysis tools. Despite this technological intensity,
no empirical study has been found that specifically examines the technostress levels of biology teachers.
Addressing this gap is important for developing discipline-specific professional support and technology
integration strategies. Accordingly, the aim of this study is to determine the technostress levels of biology
teachers and to examine these levels in relation to various demographic variables. For this purpose, the
answers to the following research questions have been sought: (i) What are the technostress levels of biology
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teachers? (ii) Do biology teachers' technostress levels differ significantly according to gender? (iii) Do biology
teachers' technostress levels differ significantly according to educational level? (iv) Do biology teachers'
technostress levels differ significantly according to age? (v) Do biology teachers' technostress levels differ
significantly according to seniority? (vi) Do biology teachers' technostress levels show a significant difference
according to weekly lesson hours? (vii) Do biology teachers' technostress levels show a significant difference
according to the years of ICT use? (viii) Do biology teachers' technostress levels show a significant difference
according to the daily ICT usage for educational purposes?

RESEARCH METHOD

Research Model

This study utilized a descriptive survey model, in which participants’ responses are directly recorded
without guidance, allowing the current situation to be described. Descriptive studies typically aim to explain
existing conditions, evaluate them based on specific criteria, and identify relationships between variables
(Buyukozturk et al., 2012).

Participants

The study group consisted of 99 biology teachers working in high schools affiliated with the Ministry
of National Education during the 2022-2023 academic year.The participants were selected using random
sampling, and participation was based on voluntary consent. Demographic data for the study group is
provided in Table 1.

Table 1. Descriptive Statistical Information of the Study Group According to Variables

Variable Group N %
Gender Female 68 68.7
Male 31 313
20-29 29 29.3
Age 30-39 61 61.6
40 and above 9 9.1
. Undergraduate 73 73.7
Education Level Graduate %6 6.3
1-5 years 34 34.3
Somiariy 6-10 years 44 44.4
11-15 years 17 17.2
16 years and above 4 4.1
10-20 hours 28 28.3
21-30 hours 49 49.5
Weekly Lesson Hours 31-40 hours 20 202
41 hours and above 2 2.0
1-5 years 22 22.2
6-10 years 37 374
Years of ICT Use 11-15 years 25 253
16 years and above 15 15.1
Less than 1 hour 17 17.2
Daily ICT Usage Time for 1-2 hours 30 30.3
Educational Purpose 3-4 hours 47 47.4
5 hours and above 5 5.1

Table 1 presents the descriptive statistical information of the study group according to key
demographic and professional variables. The study group predominantly consists of female teachers, mostly
aged 30-39, holding an undergraduate degree and having moderate professional experience (6—10 years).
Most participants teach 21-30 hours per week, report 6-10 years of ICT experience, and use ICT for
educational purposes 3—4 hours daily. Overall, the sample represents teachers in the mid-career stage who
are regular and active users of ICT in their professional practice.
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Data Collection Tools

Personal Information Form: A personal information form was used to determine the characteristics of
the participating teachers. This personal information form includes eight questions regarding participants'
gender, age, education level, seniority, weekly lesson hours, years of ICT (information and communication
technologies) use, and daily ICT use for educational purposes.

Teachers' Technostress Levels Defining Scale: The scale developed by Coklar et al. (2017) consists of 28
items and five factors: learning—teaching process oriented (F1, 7 items), profession oriented (F2, 6 items),
technical issue oriented (F3, 6 items), personal oriented (F4, 5 items), and social oriented (F5, 4 items). The
items are rated on a 5-point Likert scale ranging from “strongly disagree” to “strongly agree.” In the present
study, the overall reliability coefficient (Cronbach’s alpha) of the scale was calculated as .92, indicating high
internal consistency. The Cronbach’s alpha coefficients for the sub-dimensions were .77 for learning—
teaching process oriented, .82 for profession oriented, .89 for technical issue oriented, .81 for personal
oriented, and .75 for social oriented dimensions. All items are positively worded, and there are no reverse-
coded items.The interpretation of the results obtained from the data analysis was based on calculations
made using the arithmetic mean score. The criteria used to evaluate teachers' technostress levels in terms
of various factors depending on the scale are given Table 2.

Table 2. Evaluation Criteria for Scores Obtained from the Teachers' Technostress Levels Defening Scale

Evaluation Range Evaluation Criteria
1.00-2,33 Low level
2.34-3.67 Medium level
3.68-5.00 High level

Data Analysis

The Kolmogorov-Smirnov test was applied to determine whether the data exhibited a normal
distribution. The obtained values are shown in Table 3.

Table 3. KolImogorov-Smirnov Test Results of the Data

F1 F2 F3 F4 F5 Average
N 99 99 99 99 99 99
Kol-Smir. Z 1.080 1.210 1.195 1.058 .904 .873
p .194 .107 115 213 .387 432

Calculated p values greater than .05 are interpreted as indicating that the scores at this significance
level don’t significantly deviate from the normal distribution and are appropriate. Based on the obtained
values, the data were determined to have a normal distribution, and therefore, parametric tests were used
in the analysis of the data. The homogeneity of variances was tested using Levene’s test, and the results
indicated that the assumption was met. Accordingly, one-way analysis of variance (ANOVA) was employed
to examine differences between groups. When a statistically significant F value was obtained, post-hoc
multiple comparison analyses were conducted using the Tukey HSD test in order to determine which groups
differed from each other.Depending on the value of the effect size, .01 < n2 < .06 was interpreted as a "low-
level effect," .06 < n2 < .14 as a "moderate-level effect," and n2 > 0.14 as a "large-level effect" (Cohen, 1988).

FINDINGS

The first sub-problem of the research aims to obtain answers to the question, " What are the
technostress levels of biology teachers? " For this purpose, firstly, general descriptive statistics regarding
biology teachers' technostress levels are presented.

Table 4 presents the descriptive statistics regarding the technostress levels of biology teachers. The
findings indicate that the overall technostress level of teachers is at a moderate level (2.47). When the sub-
dimensions are examined, technical issue—oriented technostress (F3) has the highest mean score (2.80). This
finding suggests that teachers experience higher levels of technostress particularly due to technical
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infrastructure, hardware, and software-related problems. This is followed by social-oriented technostress
(F5) (2.74) and learning—teaching process—oriented technostress (F1) (2.63). These results imply that the
integration of technology into instructional processes and its impact on social interactions create a certain
level of stress for teachers. In contrast, profession-oriented technostress (F2) has the lowest mean score
(1.96), indicating that biology teachers’ perceptions of technology-related stress associated with their
professional roles and careers are relatively low. Personal-oriented technostress (F4) shows a low-to-
moderate mean level (2.24).

Table 4. Descriptive Statistics Regarding Technostress Levels of Biology Teachers

Code Factors N Min Max Mean SD
Learning-
Teaching

F1 99 1.00 4.42 2.63 0.73
Process
Oriented

F2 Profession  gq 1.00 4.83 1.96 0.75
Oriented
Technical

F3 Issue 99 1.00 5.00 2.80 1.02
Oriented

F4 Personal 99 1.00 5.00 2.24 0.86
Oriented

F5 Social 99 1.00 4.75 2.74 0.90
Oriented

Average 99 1.00 4.53 2.47 0.67

The second sub-problem of the research aims to obtain answers to the question " Do biology teachers'
technostress levels differ significantly according to gender? "

Table 5. Independent Samples T-test Results on Technostress Levels of Biology Teachers by Gender

Factors Gender n M SD df t p
Technostress Female 68 2.48 0.71
7 2 .

Levels (Average) Male 31 2.44 0.57 9 0.25 0.80

F1 Female 68 2.67 0.74 97 0.76 0.45
Male 31 2.54 0.73 ' ’
Female 68 2.00 0.81

F2 97 0.83 0.41
Male 31 1.87 0.62

E3 Female 68 2.74 1.08 97 0.80 0.42
Male 31 2.92 0.85 e :

" Female 68 2.26 0.86 97 0.39 0.69
Male 31 2.19 0.87 ’ ’
Female 68 2.74 0.96

F5 97 0.63 0.95
Male 31 2.73 0.77

When Table 5 is examined, the mean technostress scores of male teachers were found to be 2.44, and
the mean technostress scores of female teachers were found to be 2.48. According to these results, there
was no significant difference between the technostress levels of female and male teachers (t (999= 0.251, p >
.05). In addition, it was found that female teachers had the highest mean scores in the factor measured for
social oriented among the sub-factors of the scale (2.74), while the mean scores of female teachers in the
technostress sub-factor measured for the profession oriented were found to be the lowest (2.00). It was also
found that male teachers had the highest mean values measured for social oriented (2.73), and the lowest
mean values measured for the profession oriented (1.87).

The third sub-problem of the research aims to obtain answers to the question " Do biology teachers'
technostress levels differ significantly according to their education level? "
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Table 6. Independent Samples T-Test Results on Technostress Levels of Biology Teachers by Educational

Level

Factors Gender n M SD df t ¢}

Technostress Undergraduate 73 2.50 0.65

Levels (Average) Graduate 26 2.36 0.72 97 0.90 0.37
Undergraduate 73 2.64 0.73

F1 97 0.27 0.79
Graduate 26 2.59 0.75
Undergraduate 73 1.98 0.75

F2 97 0.47 0.63
Graduate 26 1.90 0.77
Undergraduate 73 2.82 1.02

F3 97 0.42 0.67
Graduate 26 2.73 1.01
Undergraduate 73 2.31 0.84

F4 97 1.37 0.17
Graduate 26 2.04 0.91
Undergraduate 73 2.81 0.92

F5 97 0.90 0.36
Graduate 26 2.52 0.85

When Table 6 is examined, the average technostress score of teachers with graduate degrees was

found to be 2.36, and the average technostress score of teachers with undergraduate degrees was found to

be 2.50. According to these results, it was revealed that there was no significant difference between the

technostress levels in terms of teachers' education level (t (999 = 0.908, p > .05). In addition, it was found that

the average scores in the sub-factor measured for technical issue oriented among the sub-factors of the scale

were the highest in bachelor's degree holders ( 2.82), and the technostress levels measured in terms of the

same factor were also the highest in master's degree holders (2.73); In the technostress sub-factor measured

for the profession oriented, it was found that the average technostress score of teachers with a bachelor's

degree was the lowest ( 1.98), and in terms of the same factor, the technostress average score of teachers

with a master's degree was the lowest ( 1.90).

The fourth sub-problem of the research aims to obtain answers to the question " Do biology teachers'

technostress levels differ significantly according to age? "

Table 7. ANOVA Results on Technostress Levels of Biology Teachers by Age

Factors Source of Variance Sum of Squares  df Mean Square F p

Between Groups 0.428 2 0.21 0.39 0.68
F1 Within Groups 52.841 96 0.55

Total 53.269 98

Between Groups 0.024 2 0.01 0.02 0.98
F2 Within Groups 56.436 96 0.59

Total 56.460 98

Between Groups 1.412 2 0.70 0.67 0.51
F3 Within Groups 99.830 96 1.04

Total 101.242 98

Between Groups 1.602 2 0.80 1.70 0.34
F4 Within Groups 71.722 96 0.75

Total 73.324 98

Between Groups 0.633 2 0.32 0.38 0.68
F5 Within Groups 79.424 96 0.83

Total 80.057 98
Technostress Be.tw.een Groups 0.387 2 0.19 0.42 0.65
Level (Overall) Within Groups 43.732 96 0.46

Total 44.119 98

1: 20-29 years old 2: 30-39 years old 3: 40 years old and above

When Table 7 was examined, it was revealed that there was no difference in the technostress levels

of biology teachers based on the age factor (F 2-96) = 0.425, p>.05). However, it was also revealed that each
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factor in the scale was considered separately and no significant difference occurred between the average
results of these factors.

The fifth sub-problem of the research aims to obtain answers to the question " Do biology teachers'
technostress levels differ significantly according to seniority? "

Table 8. ANOVA Results on Technostress Levels of Biology Teachers by Seniority

f f M
Factors Sou.rce © Sum o df ean F p Difference n?
Variance Squares Square
Between 2.594 3 0.87 1.62 0.19
Groups
F1 Within 50.675 95 0.53
Groups
Total 53.269 98
Between 4.265 3 1.42 258 0.06
Groups
F2 Within 52.195 95 0.55
Groups
Total 56.460 98
Between 6.579 3 2.19 2.20 0.09
Groups
F3 Within 94.664 95 0.99
Groups
Total 101.242 98
Between 4.949 3 1.66 231 0.08
Groups
F4 Within 68.336 95 0.72
Groups
Total 73.324 98
Between 4.210 3 1.40 1.76 0.16
Groups
F5 il 75.847 95 0.79
Groups
Total 80.057 98
Between 3.781 3 1.26 2.97 0.04 1>3 0.08
Technostress  Groups
Level Within
40.338 95 0.42
(Overall) Groups
Total 44,119 98

1: 1-5 years 2: 6 -10 years 3: 11-15 years 4: 16 years and above

When Table 8 is examined, when the technostress levels of biology teachers are evaluated according
to the seniority factor, it is revealed that there is no difference when the sub-factors are considered
separately, but a significant difference is observed when the general average is examined (F (3.05)= 2.968, p
<.05). When the average scores of teachers with 1-5 years of seniority and those with 11-15 years of seniority
are examined, it is concluded that there is a significant difference and this difference is in favor of 1 (1-5
years). The effect of the seniority variable on the scale as a whole is medium (.06 < n 2< .14).

The sixth sub-problem of the research aims to obtain answers to the question " Do biology teachers'
technostress levels show a significant difference according to weekly lesson hours? "
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Table 9. ANOVA Results on Technostress Levels of Biology Teachers by Weekly Lesson Hours

Factors Sou.rce of Sum of df Mean Square F o]
Variance Squares
Between 0.771 3 0.25 0.46 0.71
Groups
Fl Gl 52.498 95 0.55
Groups
Total 53.269 98
Between 1.102 3 0.37 0.63 0.598
Groups
F2 Within 55.357 95 0.58
Groups
Total 56.460 98
Between 5.560 3 1.85 1.84 0.14
Groups
F3 Gl 95.683 95 1.00
Groups
Total 101.242 98
Between 0.385 3 0.13 0.17 0.92
Groups
F4 Within 72.940 95 0.77
Groups
Total 73.324 98
Between 0.824 3 0.27 03 0.80
Groups
F5 o 79.233 95 0.83 3
Groups
Total 80.057 98
Between 1.198 3 0.40 0.89 0.45
Groups
Technostress Within
Level (Overall) 42.921 95 0.45
Groups
Total 44.119 98

1: Between 10 and 20 hours 2: Between 21 and 30 hours 3: Between 31 and 40 hours 4: 41 hours and above

When Table 9 is examined, it is revealed that when biology teachers' technostress levels are considered
according to weekly lesson hours, the overall average is F (395 = .884, p>.05, and no significant difference
occurs. However, when the sub-factors discussed separately are examined, it is again revealed that no
statistically significant difference was found.

The seventh sub-problem of the research aims to obtain answers to the question " Do biology teachers'
technostress levels show a significant difference according to the years of ICT use? "

Table 10 presents the results of the one-way ANOVA conducted to examine whether biology teachers’
technostress levels differ significantly according to their years of ICT use. The findings indicate that there are
no statistically significant differences across ICT use experience groups in the learning—teaching process—
oriented (F1) technostress dimension, Fg, 95 = 1.73, p = .17, nor in the profession-oriented (F2) dimension,
Fis, 05 = 1.49, p = .22. Similarly, no significant difference was found for the social-oriented (F5) technostress
dimension, Fg3, 05y = 1.99, p = .12. In contrast, statistically significant differences emerged in the technical
issue—oriented (F3) technostress dimension, Fg3 o5 = 4.21, p = .01, with a moderate effect size (n?=.11). Post
hoc comparisons revealed that teachers with 1-5 years and 6-10 years of ICT use experience reported
significantly higher technostress levels than those with 11-15 years of ICT use. Similarly, a significant
difference was observed in the personal-oriented (F4) technostress dimension, F3, 95) = 4.68, p = .01, also with
a moderate effect size (n? = .12). The results indicated that teachers with 6—-10 years of ICT experience
experienced significantly higher personal-oriented technostress compared to those with 11-15 years and 16
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years and above of ICT use. Regarding the overall technostress level, the ANOVA results demonstrated a
statistically significant difference among groups based on years of ICT use, F3, 95 = 3.43, p =.02, with a small-
to-moderate effect size (n? = .09). Post hoc analyses showed that teachers with 6-10 years of ICT experience
had significantly higher overall technostress levels than those with 11-15 years of ICT use. Overall, these
findings suggest that technostress among biology teachers varies depending on their ICT use experience,
particularly in the technical and personal dimensions, with teachers at early to mid stages of ICT use reporting
higher levels of technostress compared to more experienced ICT users.

Table 10. ANOVA Results on Technostress Levels of Biology Teachers By Years of ICT Use

f f M
Factors Sou.rce of Sum o df ean F P Difference  n?
Variance Squares Square
Between ) Jeq 3 0.92 1.73 0.17
Groups
Fl G 50.510 95 0.53
Groups
Total 53.269 98
Between ¢3¢ 3 0.84 1.49 0.22
Groups
F2 Within 53.923 95 0.57
Groups
Total 56.460 98
Between 1) g93 3 3.96 421 0.01 1>3, 0.11
Groups 2>3
F3 Gl 89.349 95 0.94
Groups
Total 101.242 98
Between g 439 3 3.15 4.68 0.01 2>3, 0.12
Groups 2>4
F4 Within 63.885 95 0.67
Groups
Total 73.324 98
Between 296 3 1.57 1.99 0.12
Groups
F> G 7.331 95 0.79
Groups
Total 80.057 98
Between ) 313 3 1.44 3.43 0.02 253 0.09
Groups
Technostress Within
Level (Overall) 39.806 95 0.42
Groups
Total 44.119 98

1: 1-5 years 2: 6-10 years 3: 11-15 years 4: 16 years and above

The eighth sub-problem of the research aims to obtain answers to the question, " Do biology teachers'
technostress levels show a significant difference according to the daily ICT usage for educational purposes? "

Table 11 shows significant differences in technostress levels according to the daily ICT usage for
educational purposes. Differences were observed in the technical issue oriented (F(.05) = 7.084, p < .05),
personal oriented (F.95)= 3.038, p <.05), and social oriented (F(s-95)= 5.227, p < .05) sub-factors, as well as in
the overall mean (Fz.95)= 4.930, p < .05). The findings indicate that longer ICT usage for educational purposes
corresponds to higher technostress levels, particularly in the technical issue, personal, and social oriented
sub-factors. The effect sizes were moderate for technical issue oriented, social oriented factors and the
overall mean (0.06 < n% < 0.14), while the effect size for personal oriented factor was large (n? = 0.14).
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Table 11. ANOVA Results on Technostress Levels of Biology Teachers By Daily ICT Usage for Educational
Purposes

Source of Sum of Mean

H 2
Factors Variance Squares df Square F p Difference n
Between 1.827 3 0.61 112 0.34
Groups
Fl Gl 51.442 95 0.54
Groups
Total 53.269 98
Between 5 2g 3 1.25 2.25 0.09
Groups
F2 Within 52.711 95 0.55
Groups
Total 56.460 98
Between ¢ 509 3 6.17 7.09 0.00 2>1, 0.18
Groups 3>1
F3 D 82.734 95 0.87
Groups
Total 101.242 98
Between . 118 3 2.14 3.04 0.03 41 1.94
Groups
F4 Within 66.907 95 0.70
Groups
Total 73.324 98
Between 11.343 3 3.78 5.22 0.01 2>1, 0.14
Groups 4>1
F> o 68.714 95 0.72
Groups
Total 80.057 98
Between ¢ 944 3 1.98 4.93 0.01 2>1, 0.13
Groups 4>1
Technostress Within
Level (Overall) 38.175 95 0.40
Groups
Total 44.119 98

1: Less than 1 hour 2: Between 1 and 2 hours 3: Between 3 and 4 hours 4: 5 hours and above

DISCUSSION AND CONCLUSION

In this study, the technostress levels of biology teachers were determined and examined in relation to
various variables (gender, age, educational level, seniority, weekly teaching hours, duration of ICT use, and
duration of ICT use for educational purposes).

The findings revealed that teachers generally experienced a moderate level of technostress. Similarly,
studies conducted in different countries also indicate that teachers usually experience a moderate level of
technostress (Coklar et al., 2016; Efilti & Coklar, 2019; Khlaif et al., 2022; Soy, 2023; Wang & Li, 2019; Wang
et al., 2023). This result suggests that while teachers strive to use technology effectively in educational
processes, they occasionally encounter challenges; however, these challenges are not at a critical level. In
other words, although teachers are willing to use technology for pedagogical purposes, adapting technically
and psychologically to rapidly changing digital environments remains a significant necessity.

The study found that the biology teachers reported the highest level of technostress in technical issue
oriented and the lowest level in profession oriented aspects. This finding indicates that the constant renewal
of technological tools and software causes concerns about technical competence among teachers; however,
they appear to possess a certain level of confidence in integrating technology into their lessons
professionally. It has been reported that one of the main factors increasing technostress among educators is
the lack of skills in using technological devices and in coping with technical problems (Al-Fudail
&Mellar,2008). Similarly, Tarafdar et al. (2011) and Ayyagari et al. (2011) emphasized that technical
complexity is a major determinant of technostress.
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According to gender-based analyses, there was no significant difference in technostress levels between
female and male teachers. This finding is consistent with the studies of Tung (2022) and Menzi, Caliskan, and
Cetin (2012). It can be stated that the use of technology in teaching is a challenge independent of gender and
technostress is more closely related to individual competencies and attitudes.

Likewise, no significant difference was found between teachers with undergraduate and graduate
degrees. This indicates that even as educational level increases, technostress does not necessarily decrease,
and that the rapid pace of technological innovation may cause similar levels of stress regardless of education
level.

The findings related to the age variable showed that technostress levels were similar across age groups.
Although younger teachers may be more familiar with technological systems, they may occasionally struggle
with the complexity of new software and hardware. In contrast, experienced teachers may benefit from
professional experience as a balancing factor. Similar results were also found by Krishnan (2017), Tung (2022),
and Wang et al. (2008), indicating that there was no significant difference according to age.

A significant difference was observed according to teaching seniority; teachers with 1-5 years of
experience showed higher levels of technostress than those with 11-15 years of experience. This suggests
that teachers who are new to the profession may experience more stress during the process of adapting to
technological innovations. Al-Fudail and Mellar (2008) also stated that teachers’ skills in using technology in
their lessons develop with experience, and more stress is experienced at the beginning of this process. Similar
results were also reported by Kinci (2021).

With regard to the years of ICT use, significant differences were found in the technical issue oriented
and personal oriented sub-factors. Teachers with 1-5 years and 6—10 years of ICT experience had higher
levels of technostress compared to those with 11-15 years and 16 years or more of experience. This suggests
that having established technology use habits plays a facilitating role in coping with stress. Hsiao (2017) and
Krishnan (2017) also found that as individuals’ knowledge of technology increased, technostress levels
gradually decreased.

In terms of the daily ICT use for educational purposes, significant differences were observed in the
technical issue oriented, personal oriented and social oriented sub-factors. Teachers who used technology
for educational purposes for one hour or less per day had lower levels of technostress, suggesting that
excessive daily technology use may increase technostress.

This study makes an important contribution to the literature by revealing the technostress levels
experienced by biology teachers while integrating technology into teaching processes. Biology is a discipline
closely related to technology, involving laboratory activities, digital simulations, virtual experiments, and
extensive use of audiovisual materials (Comlekgioglu & Bayraktaroglu, 2001). Therefore, the technostress
experienced by biology teachers is not only an individual issue but also a factor that can affect the quality of
learning environments and students’ scientific process skills. The findings showed that teachers experience
a moderate level of technostress, suggesting that they have achieved a certain level of adaptation to
technological innovations but still need further support. This result is particularly valuable as it highlights that
the nature of biology education, which requires high digital competence, may impose additional pressure on
teachers. Accordingly, designing continuous professional development programs for biology teachers that
strengthen technological competence, pedagogical adaptation, and psychological resilience simultaneously
would improve teaching quality and reduce the negative effects of technostress.

Limitations

Despite its contributions, this study has several limitations that should be acknowledged. First, the
sample size was limited to 99 biology teachers, which may restrict the generalizability of the findings. Second,
the study was conducted in a single province in southeastern Tiirkiye, and therefore the results may not fully
represent biology teachers working in different regions or educational contexts. Third, the data were
collected using self-report instruments, which may be subject to social desirability bias and participants’
subjective perceptions. Bu bulgular 1siginda, cesitli éneriler sunulabilir. ilk olarak, dgretmenlerin dijital
yetkinliklerini gelistirmeyi amaclayan sirekli mesleki gelisim programlari, teknolojik gelismeler
dogrultusunda sistematik olarak tasarlanmali ve dizenli olarak glincellenmelidir. Ayrica, 6gretmenlerin
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glinlik uygulamalarinda karsilastiklari teknik sorunlara zamaninda ve etkili ¢ozimler saglamak igin
okullardaki teknik destek birimleri gliclendirilmelidir. Dahasi, 6gretmenlerin teknostresle daha etkili bir
sekilde basa c¢ikmalarina yardimci olmak igin teknoloji kullanimina bagh stres yonetimi ve psikolojik
dayaniklihga odaklanan egitim programlari saglanmaldir. Son olarak, gelecekteki arastirmalar, teknostres
dizeylerinin disiplinler arasinda farkhlik gosterip gostermedigini incelemek igin farkli branslardan
ogretmenleri de dahil ederek bu arastirma alanini genisletmelidir.

REFERENCES

Al-Fudail, M., & Mellar, H. (2008). Investigating teacher stress when using technology. Computers &
Education, 51(3), 1103-1110.

Ali, S., Ullah, H., Akbar, M., Akhtar, W. & Zahid, H. (2019). Determinants of consumer intentions to purchase
energy-saving household products in Pakistan.  Sustainability, 11 (5), 1462.
https://doi.org/10.3390/su11051462

Arslan, H. (2022). Ogretmenlerin problem ¢6zme becerileri ile teknostres diizeyleri arasindaki iliskinin
incelenmesi (Examining the relationship between teachers' problem-solving skills and their
technostress levels) [Doctoral dissertation]. Anadolu University, Eskisehir.

Ayyagari, R (2007). What and why of technostress: Technology antecedents and implications [Doctoral
dissertation]. Clemson University, South Carolina.

Ayyagari, R., Grover, V. & Purvis, R. (2011). Technostress: Technological antecedents and implications. MIS
Quarterly, 35(4), 831-858.

Blyikoztirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2012). Bilimsel arastirma
yéntemleri (Scientific research methods). Pegem.

Caena, F. & Redecker, C. (2019). Aligning teacher competence frameworks to 21st century challenges: The
case for the European Digital Competence Framework for Educators ( Digcompedu). European Journal
of Education, 54(3), 356-369.

Coklar, A. N., Efilti, E., & Sahin, Y. L. (2017). Defining teachers' technostress levels: A scale development.
Journal of Education and Practice, 8(21), 28-41.

Coklar, A. N., Efilti, E., Sahin, Y. L., & Akgay, A. (2016). Investigation of techno-stress levels of teachers who
were included in technology integration processes. TOJET: The Turkish Online Journal of Educational
Technology, Technology, (Special Issue), 1331-1339.

Comlekgioglu, U. & Bayraktaroglu, E. (2001). Biyoloji ve bilisim teknolojileri (Biology and information
technologies). Kahramanmaras Siitcii imam Universitesi Fen ve Miihendislik Dergisi, 4(1), 63-73.

Dragano, N. & Lunau, T. (2020). Technostress at work and mental health: Concepts and research results.
Current Opinion in Psychiatry, 33(4), 407-413.

Effiyanti, T. & Sagala, G. H. (2018). Technostress among teachers: A confirmation of its stressors and
antecedent. International Journal of Education Economics and Development, 9(2), 134-148.

Efilti, S. & Coklar, N. (2019). Teachers' technostress levels as an indicator of their psychological capital levels.
Universal Journal of Educational Research, 7(2), 413-421.

Florkowski, G. (2019). Hr technologies and hr-staff technostress: an unavoidable or combatable effect?
Employee Relations, 41(5), 1120-1144.

GOkbulut, B., Keserci, G. & Akyiiz, A. (2021). Egitim fakiiltesinde gbrev yapan akademisyen ve 6gretmenlerin
dijital materyal tasarim yeterlikleri (Digital material design competencies of academics and teachers
working in the faculty of education). Sosyal Bilimler ve Egitim Dergisi, 4(1), 11-24.

Hsiao, K. L. (2017). Compulsive mobile application usage and technostress: the role of personality traits.
Online Information Review, 41(2), 272-295.

24 www.mojet.net


https://doi.org/10.3390/su11051462

MJ E:T Malaysian Online Journal of Educational Technology 2026 (Volume 14 - Issue 1)

Kaya, R. (2020). Egitim fakiiltesi égrencilerinin teknoloji entegrasyonu éz-yeterlik algilari ile dijital yeterlik
seviyeleri arasindaki iliskisinin incelenmesi [Master thesis]. Balikesir University.

Khlaif, Z., Sanmugam, M., Joma, A., Odeh, A. & Barham, K. (2022). Factors influencing teacher’s technostress
experienced in using emerging technology: a qualitative study. Technology Knowledge and Learning,
28(2), 865-899.

Kinci, C. (2021). Ogretmenlerin teknostres diizeylerinin ¢esitli dediskenlere gére dederlendirilmesi: Edirne ili
ornedi (Evaluation of teachers' technostress levels according to various variables: The case of Edirne
province) [Master thesis]. Trakya University, Edirne.

Kinc, C. ve Ozgiir, H. (2022). Ogretmenlerin teknostres dizeylerinin cesitli degiskenlere gére
degerlendirilmesi: Edirne ili 6rnegi (Evaluation of teachers' technostress levels according to various
variables: The case of Edirne province). Trakya Egitim Dergisi, 12(2), 1106-1132.

Krishnan, S. (2017). Personality and espoused cultural differences in technostress creators. Computers in
Human Behavior, 66, 154-167.

Mahboob, A., & Khan, T. (2016). Technostress and its management techniques: A literature. Journal of Human
Resource Management, 4(3), 28-31.

Maier, C. (2014). Technostress: Theoretical foundation and emprical evidence [Doctoral dissertation].
University of Bamberg.

Menzi, N., Caliskan, E., & Cetin, O. (2012). Ogretmen adaylarinin teknoloji yeterliliklerinin gesitli degiskenler
acisindan incelenmesi (Examining prospective teachers' technological competencies in terms of
various variables). Anadolu Journal of Educational Sciences International, 2(1), 1-18.

Ragu Nathan, T. S., Tarafdar, M., Ragu Nathan, B. S. & Tu, Q. (2008). The consequences of technostress for
end users in organizations: Conceptual development and empirical validation. Information Systems
Research, 19(4), 417-433.

Salanova, M., Llorens, S., Ventura, M. (2014). Technostress: The dark side of technologies. Korunka C, ve
Hoonakker P (Eds.), The impact of ICT on quality of working life (pp. 87-104). Springer.

Salanova, M., Llorens, S., Cifre, E., & Nogareda, C. (2007). El tecnoestrés: Concepto, medida y prevencion (Nota
Técnica de Prevencion No. 730). Instituto Nacional de Seguridad e Higiene en el Trabajo.

Sami, L. K. & Iffat, R. (2010). Impact of electronic services on users: A Study. JLIS. it, 1(2), 263-276.

Scherer, R., Siddiq, F. & Tondeur, J. (2019). The technology acceptance model: A meta-analytic structural
equation modeling approach to explaining teachers’ adoption of digital technology in education.
Computers & Education, 128, 13-35.

Sollo, J. (2016). Teknostressi ja sitd lieventévéit mekanismit (Technostress and its mitigating mechanisms)
[Bachelor’s thesis]. University of Jyvaskyla.

Soy, S. (2023). Beden egitimi 6gretmenlerinin teknostres algilari ile web 2.0 hizli icerik gelistirme dz-yeterlik
inanglar1 arasindaki iliskinin incelenmesi (Examining the relationship between physical education
teachers' perceptions of technostress and their self-efficacy beliefs regarding Web 2.0 rapid content
development) [Master's thesis]. Mugla Sitki Kogman University.

Tanyildiz, Z. M. (2024). Ortaokul égretmenlerinin teknostres diizeylerinin incelenmesi: Karma bir
calisma (Examining the technostress levels of middle school teachers: A mixed-methods study)
[Master's thesis]. Marmara University, istanbul.

Tarafdar, M., Tu, Q., Ragu-Nathan, T.S. & Ragu-Nathan, B.S. (2011). Crossing to the dark side: Examining
creators, outcomes and inhibitors of technostress. Communications of the ACM, 54, (9), 113-120.

Tu, Q., Tarafdar, M., Ragu-Nathan, B. S.,& Ragu-Nathan, T. S. (2007). How end-user characteristics affect
technostress: An exploratory investigation. Paper presented at the 2007 Decision Sciences Institute
Annual Meeting, Phoenix, AZ (2007), pp. 821-826

25 www.mojet.net



MOJ ET Malaysian Online Journal of Educational Technology 2026 (Volume 14 - Issue 1)

Tung, N. (2022). Okul Oncesi 6gretmenlerinin teknostres dizeylerinin belirlenmesi (Determining the
technostress levels of preschool teachers). Route Educational & Social Science Journal.9(6), 119-128.

Wang, K., Shu, Q.& Tu, Q. (2008). Technostress under different organizational environments: An empirical
investigation. Computers in Human Behavior, 24(6), 3002-3013.

Wang, X., & Li, B. (2019). Technostress among university teachers in higher education: A study using
multidimensional person-environment misfit theory. Frontiers in Psychology, 10, 1-13.

Wang, Z., Zhang, L., Wang, X, Liu, L. & Lv, C. (2023). Navigating technostress in primary schools: A study on
teacher experiences, school support, and health. Frontiers in Psychology, 14, 1267767.

Weil, M., & Rosen, L. (1997). TechnoStress: Coping with Technology @work @home @play. Wiley.

26 www.mojet.net



