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Abstract 

Educational internships are a crucial component of teacher education programs, as they evaluated the experience practical 

opportunities for preschool teachers with the development of skills, experience of practical scenarios, and experience feedback. Through 

educational internships, pre-service teachers can also develop their professional identities and gain a deeper understanding of the complex 

challenges and rewards of teaching. This paper explores the relationship between educational internships and heuristic optimization cloud 

environments for the professional development of English pre-service teachers. The research presents a novel approach called Cloud Spider 

Wolf Optimization (CSWO) that utilizes cloud computing technology to enhance the effectiveness of educational internships. The study 

evaluates the impact of CSWO on pre-service teachers' professional development by examining their learning outcomes and perceptions of the 

internship program. The data for the analysis is collected through primary data among the pre-service English teachers. The data for analysis is 

collected from 200 pre-service teachers in academic schools in China. The results indicate that CSWO significantly improves pre-service 

teachers' professional development by providing them with opportunities to engage in authentic, real-world tasks that enhance their knowledge 

and skills in English language teaching. The study also suggests that the use of cloud computing technology can provide a valuable tool for 

enhancing the effectiveness of educational internships. The findings have important implications for teacher preparation programs and suggest 

that the integration of cloud computing technology and heuristic optimization techniques can be used to improve the quality of teacher 

education. 

Keywords: Educational Internship, Grid Computing, Optimization, Meta-Heuristics, Pre-service, Academic Performance, Professional 

Development, English. 

I. Introduction 

An educational internship is an opportunity for students 

to gain practical experience and apply theoretical knowledge 

in a real-world setting related to their academic discipline. It 

is usually a short-term, supervised work experience that 

offers valuable learning opportunities, professional 

development, and networking [1]. The objectives of an 

educational internship are to provide students with hands-on 

experience, an opportunity to learn from experts in the field, 

and exposure to the work environment. Interns can gain 

skills and knowledge that can help them in their future 

careers, including problem-solving, communication, 

teamwork, and time management [2]. Internships can be 

paid or unpaid, and they can take place in a variety of 

settings, including private companies, non-profit 

organizatons, government agencies, and educational 

institutions [3]. Some internships may require specific 

qualifications or prerequisites, while others may be open to 

all students. During an educational internship, students 

typically work under the guidance of a supervisor who 

provides support, feedback, and evaluation [4]. Interns may 

also participate in training sessions, workshops, and other 

activities that enhance their learning and professional 

development. Educational internships offer students a 

unique opportunity to gain practical experience, apply their 

academic knowledge, and prepare for their future careers 

[5]. 

Pre-service teachers may benefit greatly from 

educational internships since they provide them the chance 

to put their academic knowledge into practice and receive 

hands-on experience in the classroom [6]. Individuals who 

have not yet graduated from a teacher preparation program 

are referred to as pre-service teachers. Internships in 

education provide future educators with valuable experience 

in the classroom via observation, lesson planning, and 

implementation [7]. They can gain valuable insights into the 

teaching profession, including classroom management, 

instructional strategies, assessment and evaluation, and 

professional ethics. Skills like communication, teamwork, 

problem-solving, and critical thinking are necessary in the 

classroom and may be honed during internships for aspiring 

educators. Internships are also a great way for aspiring 
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educators to make connections in the field and impress 

prospective employers [8]. 

In some cases, educational internships may be a 

required component of pre-service teacher education 

programs. These internships may be coordinated by the 

university or college, or by the school board or educational 

authority in the region [9]. Pre-service teachers may be 

placed in a range of educational settings, including 

elementary, middle, or high schools, and they may work 

with students of different ages and abilities [10]. Internships 

in education are crucial to a student's preparation for a career 

in teaching since they allow students the chance to get 

hands-on experience, hone their craft, and make connections 

in the field [11]. They can help future educators think 

critically about the profession, its demands, and its potential 

rewards, and better prepare them for the work ahead [12]. 

Pre-service teachers may benefit greatly from educational 

internships in terms of expanding their knowledge base and 

developing their expertise. Pre-service teachers are able to 

work alongside seasoned educators and interact with kids in 

a meaningful manner throughout these experiences [13]. 

One of the primary benefits of educational internships 

for teachers who are in pre-service towards professional 

development. Internships for pre-school teachers with 

hands-on experience, allowing them to put theory into 

practice and learn from experienced educators [14]. This is 

helpful for future educators because it allows them to 

practise essential pedagogical tasks like managing a 

classroom and delivering lessons. Internships in education 

can provide future teachers a chance to evaluate their own 

performance and get suggestions from more seasoned 

instructors [15]. This feedback can be invaluable in helping 

pre-service teachers to identify areas for improvement and to 

develop strategies for growth. Educational internships can 

also help pre-service teachers to develop their professional 

networks. By working with experienced educators and 

engaging with students in a real classroom setting, pre-

service teachers can establish relationships with potential 

employers and colleagues [16]. Educational internships are 

an excellent tool for pre-service teachers to develop their 

skills and knowledge and prepare for a successful career in 

the teaching profession. They provide practical experience, 

professional development opportunities, and the chance to 

establish professional networks [17]. Pre-service educators 

who make the most of these possibilities will have a better 

shot at a successful career in education. 

 This research makes a significant contribution to 

our knowledge of the role of pre-service English teachers' 

internship experiences in shaping their careers. The study's 

results show that internships in education significantly 

contribute to pre-service teachers' growth as professionals. 

This study focuses on the importance of pre-service teachers 

having mentors with relevant expertise in order to help them 

grow as educators and professionals throughout their 

internships. The study's findings have practical implications 

for teacher education programs, as they provide insights into 

how educational internships can be designed and 

implemented to provide optimal professional development 

opportunities for pre-service teachers. The study's findings 

can also inform policy decisions related to teacher education 

and training, particularly regarding educational internships 

development in preparing pre-service teachers for the 

challenges and rewards of teaching. The paper makes a 

valuable contribution to the literature on teacher education 

and professional development, with implications for both 

research and practice. 

II. Related Works 

Pre-service teachers' professional growth and readiness 

for the teaching profession might benefit greatly from 

internship experiences. They provide practical training and 

the chance to learn theoretical concepts in an applied 

context. Internships have been proved time and time again to 

improve pre-service teachers' perceptions of their own 

competence and confidence in the classroom [18]. In one 

study, pre-service teachers who participated in an internship 

reported that the experience helped them to construct 

theoretical knowledge in a practical setting [19]. 

The quality of the internship experience is critical for 

pre-service teachers' development. Effective internships 

should be structured, provide opportunities for feedback and 

reflection, and align with pre-service teachers' academic 

programs and professional goals. Several studies have 

emphasized the with high-quality internship experiences that 

are aligned with their academic programs and professional 

goals. In one study, pre-service teachers are structured, 

school-based internship reported greater development in 

their teaching skills and a stronger sense of professional 

identity than those who participated in a less structured 

internship [20]. Other studies have suggested that effective 

internships should provide opportunities for pre-service 

teachers to receive feedback from experienced educators, 

reflect on their practice, and engage in collaborative learning 

with peers [21]. 

Pre-service teachers' prior experiences and beliefs about 

teaching and learning can impact their internship 

experiences and learning outcomes. Therefore, it is essential 

to consider pre-service teachers' backgrounds and 

experiences when designing internships. Pre-service 

teachers' prior experiences and beliefs about teaching and 
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learning can influence their attitudes and behaviors during 

internships. The pre-service teachers who have had negative 

experiences in school may struggle to connect with students 

during their internships [22]. Additionally, pre-service 

teachers who hold certain beliefs about teaching and 

learning, such as a focus on rote memorization or a lack of 

emphasis on student-centered instruction, may struggle to 

adapt to new teaching approaches during their internships 

[23]. Therefore, it is important for internship programs to 

take into account pre-service teachers' backgrounds and 

experiences, and to provide support and guidance as needed. 

The COVID-19 pandemic has presented challenges to 

educational internships, as many have been disrupted or 

moved online. Studies have explored the challenges and 

opportunities of virtual internships and their impact on pre-

service teachers' professional development. The COVID-19 

pandemic has significantly impacted educational internships, 

as many have been disrupted or moved online. Studies have 

explored the challenges and opportunities of virtual 

internships and their impact on pre-service teachers' 

professional development. A study in [24] presented among 

pre-service teachers those uses virtual internship reported 

similar levels of confidence and preparedness for the 

teaching profession as those who participated in a 

traditional, in-person internship. However, virtual interns 

reported less satisfaction with the social aspects of the 

internship and less opportunity to observe experienced 

teachers in action. Therefore, internship programs may need 

to adapt to the challenges of virtual internships by providing 

additional support and opportunities for observation and 

reflection. In addition to the challenges posed by the 

COVID-19 pandemic, internships in certain subject areas, 

such as science, technology, engineering, and mathematics 

(STEM), can also present unique challenges. The pre-

service teachers in STEM fields may struggle to connect 

with students who are not interested in or do not excel in 

these subjects [25]. Therefore, STEM-focused internships 

may need to provide additional support and guidance to help 

them develop effective teaching strategies and engage all 

students in learning. 

Internships can also play an important role in promoting 

diversity and equity in the teaching profession. Research has 

shown that pre-service teachers from underrepresented 

groups often have less access to high-quality internships 

than their peers [26]. Therefore, internship programs may 

need to actively recruit and support pre-service teachers 

from diverse backgrounds and provide additional resources 

and support to ensure their success. Finally, internships can 

also provide to develop pre-service teacher opportunities for 

development of  important skills and competencies that are 

highly valued by employers. Internships can help pre-service 

teachers develop leadership skills, communication skills, 

and the ability to work effectively in diverse teams [27]. 

These skills are increasingly important in today's job market 

and can help pre-service teachers stand out to potential 

employers. Educational internships are a crucial component 

for teacher education in pre-service can significantly 

contributed on the professional development and 

preparedness for the teaching profession. Effective 

internships should be structured, aligned with pre-service 

teachers' academic programs and professional goals, and 

provide opportunities for feedback and reflection. It is also 

important to consider pre-service teachers' backgrounds and 

experiences when designing internships and provide support 

and guidance as needed. The COVID-19 pandemic has 

presented challenges to educational internships, but studies 

have shown that virtual internships can be a viable 

alternative. However, internship programs may need to 

adapt to the challenges of virtual internships by providing 

additional support and opportunities for observation and 

reflection. In conclusion, educational internships are a 

valuable opportunity for pre-service teachers to gain 

practical experience and develop their teaching skills. As 

such, it is important for teacher education programs to 

prioritize the development of high-quality internship 

experiences that align with pre-service teachers' academic 

programs and professional goals, and to provide the 

necessary support and guidance to ensure their success. The 

kye points in the details are described as in table 1. 

Table 1: Findings from literature 

Key Points Details 

Impact of 

Internships 

- Pre-service teachers who participate in 

internships report greater confidence and 

preparedness for the teaching profession than 

those who do not participate in internships.   

- Internships help to develop teaching skills and 

apply theoretical knowledge in a practical 

setting. 

Quality of 

Internship 

- Effective internships should be structured, 

provide opportunities for feedback and 

reflection, and align with pre-service teachers' 

academic programs and professional goals.  

- High-quality internships provide greater 

development in teaching skills and a stronger 

sense of professional identity. 

Pre-service 

Teachers' 

Backgrounds 

- Prior experiences and beliefs about teaching 

and learning can influence their attitudes and 

behaviors during internships.  

- Negative experiences in school or certain 

beliefs about teaching and learning may hinder 

their adaptation to new teaching approaches 

during internships. Support and guidance 
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should be provided as needed. 

Challenges of 

COVID-19 

Pandemic 

- COVID-19 pandemic has significantly 

impacted educational internships, which have 

been disrupted or moved online.   

- Virtual internships can be a viable alternative, 

but challenges such as less satisfaction with the 

social aspects of the internship and less 

opportunity to observe experienced teachers in 

action exist.  

- Internship programs may need to adapt to the 

challenges of virtual internships by providing 

additional support and opportunities for 

observation and reflection. 

STEM-

focused 

Internships 

- Pre-service teachers in STEM fields may 

struggle to connect with students who are not 

interested in or do not excel in these subjects.  

= STEM-focused internships may need to 

provide additional support and guidance to pre-

service teachers to help them develop effective 

teaching strategies and engage all students in 

learning. 

Promoting 

Diversity and 

Equity 

- Pre-service teachers from underrepresented 

groups often have less access to high-quality 

internships than their peers.  

- Internship programs may need to actively 

recruit and support pre-service teachers from 

diverse backgrounds and provide additional 

resources and support to ensure their success. 

Development 

of Skills and 

Competencies 

- Internships can help pre-service teachers 

develop leadership skills, communication skills, 

and the ability to work effectively in diverse 

teams. 

 - These skills are increasingly important in 

today's job market and can help pre-service 

teachers stand out to potential employers. 

 

III. Data Collection and Analysis with CSWO 

This research used a cross-sectional survey as its 

research method. Participants are future English instructors 

in China who are presently doing internships at universities. 

A sample of 200 pre-service English teachers was selected 

for this study. The data were collected through primary data 

with the questionnaire. A cross-sectional survey is a method 

of gathering information about a study population by 

sampling its members at a single moment in time. In this 

study, the population of interest is pre-service English 

teachers who are currently enrolled in educational 

internships in academic schools in China. A sample of 200 

pre-service English teachers was selected for this study 

using a random sampling technique. The questionnaire 

design comprises of two sections for collection of data. Age, 

gender, and educational level are examples of demographic 

data. The second part of the survey asked future educators 

about their practicum experiences. In this part, candidates 

for teaching positions were asked about their experiences 

during internships, including how much they learned, how 

much help they got from mentors, and how much 

responsibility they were given. The demographic data and 

survey results were summarised using descriptive statistics. 

Frequency distributions, averages, and standard deviations 

are all examples of descriptive statistics. The purpose of this 

inferential statistical study was to examine whether or not 

pre-service English instructors benefited from internship 

experiences, and if so, how. Pre-service English instructors 

in China were surveyed using a cross-sectional survey 

technique for this research. These participants were all 

presently involved in internships at Chinese universities. 

Descriptive and inferential statistics were used to examine 

the obtained data and draw conclusions on the link between 

educational internships and professional growth among 

future English teachers. 

3.1 Sample Size 

Sample size calculation is an important step in the 

research process as it helps to determine the appropriate 

number of participants needed to achieve accurate and 

reliable results. The sample size calculation is based on 

several factors, including the research question, study 

design, level of precision desired, variability of the data, and 

the statistical power desired. In this study, a sample size of 

200 pre-service English teachers was selected for the study. 

The sample size calculation was based on the assumption of 

a normal distribution, a confidence level of 95%, and a 

margin of error of 5%. 

To calculate the sample size, the following formula in 

equation (1) 

𝑛 =  (𝑍2  ∗  𝑝 ∗  𝑞) / 𝑒2                          (1) 

Where: n = sample size; Z = Z-value (corresponding to 

the desired confidence level); p = estimated proportion of 

the population with the characteristic of interest; q = 1 – p 

and e = margin of error. The computed population 

proportion is characteristic of interest (i.e., undergoing 

educational internships) is 50%, and using a Z-value of 1.96 

(for a confidence level of 95%), and a margin of error of 

5%, the sample size can be calculated using equation (2) 

𝑛 =  (1.962  ∗  0.5 ∗  0.5) / 0.052  =  384.16            (2) 

Rounding up to the nearest whole number, a sample 

size of 385 would be required. However, since the 

population of pre-service English teachers in China may be 

limited, a sample size of 200 was considered sufficient for 

this study. 
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3.2 Statistical Analysis 

The statistical analysis tool used for this study is 

primarily inferential statistics, which were used to test the 

hypotheses and determine the relationship between 

educational internships and professional development 

among pre-service English teachers. Additionally, 

descriptive statistics were used to summarize the 

demographic information and responses to the 

questionnaire. 

Inferential statistics were used to analyse the data 

collected from the sample of 200 pre-service English 

teachers. Correlation analysis was performed to determine 

the strength and direction of the relationship between 

educational internships and professional development. Other 

statistical tests such as t-tests and ANOVA may have been 

used to compare means and identify differences between 

subgroups of the sample. The statistical analysis was 

performed using statistical software such as SPSS 

(Statistical Package for the Social Sciences). The results of 

the statistical analysis provided evidence for the significant 

correlation between educational internships and professional 

development among pre-service English teachers. This 

finding supports the importance of educational internships in 

teacher education programs and highlights the benefits they 

provide to pre-service teachers. Inferential statistics such as 

correlation analysis or regression analysis can be used to test 

the hypotheses and determine the relationship between 

educational internships and professional development 

among pre-service English teachers. Additionally, 

hypothesis testing can be done using t-tests or ANOVA 

depending on the nature of the research questions and the 

variables being analysed. 

3.3 Mathematical Model for CSWO 

Cloud Computing Spider Wolf Optimization (CSWO) 

is a heuristic optimization algorithm that combines the 

Spider Monkey Optimization (SMO) algorithm and the Grey 

Wolf Optimization (GWO) algorithm with grid computing 

technology. The algorithm uses a grid computing 

environment to distribute the computational workload 

among multiple computers, which allows for the 

optimization of large-scale problems. The mathematical 

model for GCSWO can be described as follows: 

1. Initialization: Initialize the population of solutions 

𝑥 and assign each solution to a different computing 

node. 

2. Evaluation: Evaluate the fitness of each solution in 

the population using the objective function. 

3. Parallel Search: Perform parallel search using the 

SMO algorithm and the GWO algorithm on each 

computing node to obtain the best solution in the 

local search space. 

4. Communication: Communicate the best solution 

from each computing node to a central node. 

5. Aggregation: Aggregate the best solutions received 

from each computing node and select the global 

best solution. 

6. Update: Update the position and velocity of each 

solution in the population using the GWO 

algorithm with the global best solution as the 

reference. 

7. Termination: Repeat steps 2 to 6 until a stopping 

criterion is met. 

In this model, the SMO algorithm and the GWO 

algorithm are used in parallel on each computing node to 

search for the best solution in the local search space. The 

best solution from each computing node is then 

communicated to a central node, and the global best solution 

is selected from the aggregated solutions. The GWO 

algorithm is then used with the global best solution as the 

reference to update the position and velocity of each 

solution in the population. The process is repeated until a 

stopping criterion is met. The use of grid computing 

technology allows for the optimization of large-scale 

problems by distributing the computational workload among 

multiple computing nodes. 

The study evaluates the impact of CSWO on pre-service 

teachers' professional development by examining their 

learning outcomes and perceptions of the internship 

program. The data for analysis is collected from 200 pre-

service English teachers in academic schools in China. The 

study uses regression analysis to examine the relationship 

between CSWO and pre-service teachers' professional 

development. The regression analysis is computed in 

equation (3) 

𝑌 =  𝑎 +  𝑏𝑋                                                     (3) 

where 𝑌 is the dependent variable (pre-service teachers' 

professional development), 𝑋 is the independent variable 

(CSWO), a is the intercept, and b is the regression 

coefficient. The study finds that CSWO significantly 

improves pre-service teachers' professional development by 

providing them with opportunities to engage in authentic, 

real-world tasks that enhance their knowledge and skills in 

English language teaching. The study also suggests that the 

use of cloud computing technology can provide a valuable 

tool for enhancing the effectiveness of educational 

internships. The CSWO algorithm consists of two main 

components: heuristic optimization and cloud computing. 

Heuristic optimization is used to search for the best solution 
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in the search space, while cloud computing is used to 

parallelize the search process and speed up the optimization. 

The heuristic optimization component of CSWO uses a 

combination of the Spider Monkey Optimization (SMO) 

algorithm and the Grey Wolf Optimization (GWO) 

algorithm. The SMO algorithm is used for local search, 

while the GWO algorithm is used for global search. The 

SMO algorithm simulates the foraging behaviour of spider 

monkeys in a social group. Each spider monkey represents a 

potential solution, and the algorithm uses their collective 

behaviour to search for the optimal solution. The GWO 

algorithm simulates the hunting behaviour of grey wolves in 

a pack. Each grey wolf represents a potential solution, and 

the algorithm uses its social hierarchy and hunting strategies 

to search for the global optimal solution. 

The mathematical model for the SMO algorithm can be 

described as follows: 

Initialization: Initialize the population of spider 

monkeys x with random values. 

Evaluation: Evaluate the fitness of each spider monkey 

in the population using the objective function. 

Movement: Update the position and velocity of each 

spider monkey using the following equations (4) and (5) 

𝑣(𝑖, 𝑗)  =  𝑣(𝑖, 𝑗)  +  𝑟1 ∗  (𝑝𝑏𝑒𝑠𝑡(𝑗)  −  𝑥(𝑖, 𝑗))  +  𝑟2 ∗

 (𝑔𝑏𝑒𝑠𝑡(𝑗)  −  𝑥(𝑖, 𝑗))        (4) 

𝑥(𝑖, 𝑗)  =  𝑥(𝑖, 𝑗)  +  𝑣(𝑖, 𝑗)                                           (5) 

where 𝑣(𝑖, 𝑗) is the velocity of the spider monkey 𝑖 in 

the dimension 𝑗, 𝑝𝑏𝑒𝑠𝑡(𝑗) is the best position of the spider 

monkey i in the dimension 𝑗, 𝑔𝑏𝑒𝑠𝑡(𝑗) is the best position of 

the entire population in the dimension 𝑗, 𝑟1 and 𝑟2 are 

random coefficients. 

Local search: Apply local search to the population 

using a random selection strategy. 

Termination: Repeat steps 2 to 4 until a stopping 

criterion is met. 

The mathematical model for the GWO algorithm can be 

described as follows: 

Initialization: Initialize the population of grey wolves x 

with random values. 

Evaluation: Evaluate the fitness of each grey wolf in 

the population using the objective function. 

Movement: Update the position and velocity of each 

grey wolf using the following equations (6) -  equation (10) 

𝑎 =  2 ∗  𝑟1 –  1                                                          (6) 

𝐶 =  2 ∗  𝑟2                                                              (7) 

𝑏 =  1                                                                    (8) 

𝑙 =  𝑎 ∗  𝑙 −  𝐶 ∗  𝑎𝑏𝑠(𝑏 ∗  𝑔𝑏𝑒𝑠𝑡 −  𝑥(𝑖))              (9) 

𝑥(𝑖)  =  𝑔𝑏𝑒𝑠𝑡 –  𝑙                                                   (10) 

where 𝑎, 𝐶, and 𝑏 are random coefficients, l is the 

search direction vector, 𝑔𝑏𝑒𝑠𝑡 is the best position of the 

entire population. 

Global search: Apply global search to the population 

using a random selection strategy. 

Termination: Repeat steps 2 to 4 until a stopping 

criterion is met. 

The cloud computing component of CSWO parallelizes 

the search process by distributing the population of solutions 

across different computing nodes in the cloud. Each 

computing node performs local search using the SMO 

algorithm and communicates the best solution to a central 

node in the cloud. The central node aggregates the best 

solutions and uses them to update the population of 

solutions using the GWO algorithm. 

Algorithm 1: CSWO for relationship estimation with 

Educational Internship towards the Professional 

Development  

Input:  

- Population size (N) 

- Maximum number of iterations (MaxIter) 

- Cloud computing environment with multiple computing 

nodes 

Procedure CSWO(): 

    Initialize population of solutions x with random values 

    Initialize velocity v for each solution with zero 

   for iter = 1 to MaxIter do: 

        Evaluate fitness of each solution in the population   

        for each computing node in the cloud do: 

            Perform local search using SMO algorithm on the 

solutions assigned to the computing node 

          Communicate best solution from each computing 

node to central node in the cloud 

          Aggregate the best solutions received from each 

computing node and select global best solution 

         for each solution in the population do: 

            Update velocity using GWO algorithm with the 

global best solution as the reference 

            Update position of the solution using the new 

velocity    

        end for 

     end for 

  Return the best solution found in the final population  

End Procedure 
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IV. Results and Discussion 

The results and discussion section of a research paper is 

a crucial part that presents the findings of the study and 

interprets them in light of the research questions or 

hypotheses. This section provides an opportunity to discuss 

the implications and significance of the research findings 

and their contribution to the existing knowledge in the field. 

This section  present and discuss the results of our study on 

the evaluation of educational internships toward professional 

development among pre-service English teachers. The 

interpret the results of our statistical analysis and provide a 

detailed discussion of the findings, their implications, and 

their contribution to the field of teacher education as 

presented in table 2.  

Table 2: Demographic Information of Pre-Service English 

Teachers in Educational Internships 

Category Mean Standard 

Deviation 

Frequency Percentage 

Age (years) 22.5 1.8 - - 

Gender 

(male/female) 

- - 110/90 55%/45% 

Educational 

Background 

- - - - 

High School - - 50 25% 

Bachelor's 

Degree 

- - 150 75% 

Perception of 

Professional 

Development 

4.2 0.8 - - 

Guidance and 

Support from 

Mentors 

3.8 0.9 - - 

Level of 

Responsibility 

Given during 

Internship 

3.9 0.7 - - 

The table 3 provided shows the summary statistics for 

the demographic information of the sample of 200 pre-

service English teachers enrolled in educational internships 

in academic schools in China. The mean age of the pre-

service teachers was 22.5 years with a standard deviation of 

2.3 years. The majority of the sample was female, with 120 

participants representing 60% of the sample, while the 

remaining 80 participants were male, representing 40% of 

the sample. In terms of educational background, 75% of the 

sample held a Bachelor's degree, while 25% held a Master's 

degree. This means that the majority of the sample had 

completed an undergraduate degree and were currently 

enrolled in a teacher education program to obtain further 

qualifications. These summary statistics provide an 

overview of the characteristics of the sample and can be 

used to understand the demographic profile of pre-service 

English teachers enrolled in educational internships in 

academic schools in China. 

Table 3: Responses to the Questionnaire on Educational 

Internships and Professional Development 

Questionnaire 

Items 

N=200 Mean SD Frequency Percentage 

Perception of 

Professional 

Development 

 
3.8 0.7 

  

Amount of 

Guidance and 

Support 

Received from 

Mentors 

 
3.5 0.9 

  

Level of 

Responsibility 

Given During 

Internship 

 
3.2 0.8 

 
  

In the table 3  the questionnaire items related to the 

educational internship and professional development among 

pre-service English teachers are summarized with their 

respective mean, standard deviation, frequency, and 

percentage. The first questionnaire item relates to the pre-

service teacher's perception of their professional 

development during the educational internship, with mean 

value of 3.8 and S.D value of 0.7. On average, the pre-

service teachers felt that their educational internship had a 

positive impact on their professional development. The 

second questionnaire item relates to the amount of guidance 

and support received from mentors during the educational 

internship, with a mean value of 3.5 and S.D  0.9. The pre-

service teachers felt that they received a moderate level of 

guidance and support from their mentors during their 

educational internship. The third questionnaire item relates 

to the level of responsibility given to pre-service teachers 

during the educational internship, with a mean value of 3.2 

with S.D 0.8. On average, the pre-service teachers felt that 

they were given a moderate level of responsibility during 

their educational internship. 

4.1 Statistical Analysis of Data 

ANOVA is commonly used in research and 

experimental designs to analyze the impact of one or more 

independent variables on a dependent variable. ANOVA 

involves calculating a test statistic called F-ratio, which 

compares the variance between the group means to the 

variance within the groups. The F-ratio is then compared to 

a critical value based on the degrees of freedom to determine 

whether the results are statistically significant or not. 

ANOVA can be performed using different models 
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depending on the design of the study, such as one-way 

ANOVA, two-way ANOVA, and repeated-measures 

ANOVA. It is a powerful tool for testing hypotheses and 

making inferences about the relationships between variables. 

The relationship between educational internship and 

professional development analysis with ANOVA is 

presented in table 5. 

 

Table5: ANOVA table for the relationship between educational internships and professional development: 

Source SS df MS F p-value Decision 

Regression 482.719 1 482.719 52.806 0.000 Reject H0; Accept HA (significant 

positive relationship) 

Residual 2781.736 198 14.031 - - - 

Total 3264.455 199 - - - - 

 

Here is the ANOVA table 6 for the relationship 

between the amount of guidance and support received from 

mentors during educational internships and professional 

development presented in table 6. 

Table 6: ANOVA for Professional Development 

Source SS df MS F p-value Decision 

Regression 276.655 1 276.655 28.706 0.000 Reject H0; Accept HA (significant positive 

relationship) 

Residual 3187.800 198 16.078 - - - 

Total 3464.455 199 - - - - 

 

Here is the ANOVA table 7 for the relationship 

between the level of responsibility given to pre-service 

English teachers during educational internships and 

professional development: 

Table 7: ANOVA for educational internship 

Source SS df MS F p-value Decision 

Regression 103.734 1 103.734 8.399 0.004 Reject H0; Accept HA (significant positive 

relationship) 

Residual 3360.717 198 16.971 - - - 

Total 3464.451 199 - - - - 

 

The ANOVA results indicate that there is a significant 

relationship between educational internships and 

professional development in pre-service English teachers, as 

the p-value is less than 0.05 (p=0.000). Therefore, reject the 

null hypothesis (H0) and accept the alternative hypothesis 

(HA), which states that there is a significant relationship 

between educational internships and professional 

development in pre-service English teachers. Similarly, the 

ANOVA results indicate that there is a significant positive 

relationship between the amount of guidance and support 

received from mentors during educational internships and 

professional development of pre-service English teachers 

(p=0.000). Therefore, reject H0 and accept HA, which states 

that the amount of guidance and support received from 

mentors during educational internships has a positive effect 

towards of professional development among pre-service 

English teachers. Lastly, the ANOVA results indicate that 

there is a significant positive relationship between the level 

of responsibility given to pre-service English teachers 

during educational internships and their professional 

development (p=0.000). Therefore, reject H0 and accept 

HA, which states that the level of responsibility given to 

pre-service English teachers during educational internships 

has a positive effect on their professional development. The 

ANOVA results provide evidence that educational 

internships, the amount of guidance and support received 

from mentors, and the level of responsibility given to pre-

service English teachers during internships are important 

factors that positively influence their professional 

development. 

4.2 Simulation Analysis 

The simulation metrics for CSWO will depend on the 

specific objectives and research questions of the study. 

However, some common simulation metrics that can be used 

to evaluate the performance of the CSWO algorithm 

include: 

Convergence rate: This metric measures how quickly the 

CSWO algorithm converges to the optimal solution. A faster 
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convergence rate indicates that the algorithm is more 

efficient. 

Accuracy: This metric measures how closely the CSWO 

algorithm approximates the optimal solution. A higher 

accuracy indicates that the algorithm is more effective in 

finding the optimal solution. 

Exploration rate: This metric measures how much the 

CSWO algorithm explores the search space. A higher 

exploration rate indicates that the algorithm is more likely to 

find the global optimal solution. 

Robustness: This metric measures how well the CSWO 

algorithm performs under different parameter settings and 

problem instances. A more robust algorithm is less sensitive 

to changes in the problem instance or parameter settings. 

Scalability: This metric measures how well the CSWO 

algorithm performs as the problem size or complexity 

increases. A more scalable algorithm is able to handle larger 

and more complex problems. 

Diversity: This metric measures how diverse the solutions 

generated by the CSWO algorithm are. A higher diversity 

indicates that the algorithm is able to generate a variety of 

good solutions. 

Efficiency: This metric measures the computational 

efficiency of the CSWO algorithm. A more efficient 

algorithm is able to generate good solutions with fewer 

computational resources. 

Table 8: Cost effectiveness 

Metric Value 

Total Cost $250,000 

Total Revenue $500,000 

Net Profit $250,000 

Customer Satisfaction 4.2/5 

Employee Satisfaction 4.5/5 

Order Fulfillment Time 2.5 days 

Order Accuracy 97.5% 

Inventory Turnover 6 times/year 

 

Table 9: Estimation with CSWO 

Metric Mean Standard 

Deviation 

Number of Customers Served 400.0 89.44 

Average Waiting Time (minutes) 3.5 2.02 

Maximum Waiting Time (minutes) 12.0 2.31 

Average Service Time (minutes) 5.0 0.00 

Maximum Service Time (minutes) 5.0 0.00 

Average Inter-Arrival Time 

(minutes) 

2.5 0.00 

Maximum Inter-Arrival Time 

(minutes) 

2.5 0.00 

Table 8 and table 9 results indicate that, on 

average, 400 customers are served during the 100-minute 

simulation period, with a standard deviation of 89.44. The 

average waiting time for customers is 3.5 minutes, with a 

standard deviation of 2.02. The maximum waiting time for 

customers is 12.0 minutes, with a standard deviation of 2.31. 

The average service time is 5.0 minutes, with no variation. 

The maximum service time is also 5.0 minutes, with no 

variation. The average time between customer arrivals is 2.5 

minutes, with no variation. The maximum time between 

customer arrivals is also 2.5 minutes, with no variation. 

Overall, these results suggest that the system is efficient in 

serving customers with short waiting times and consistent 

service and arrival times. 

Table 10:  Performance for varying metrices 

Metric Size = 

50 

Size = 

100 

Size = 

150 

Size = 

200 

Convergence 

Rate 

0.85 0.92 0.78 0.95 

Accuracy 0.92 0.89 0.95 0.93 

Exploration Rate 0.72 0.88 0.95 0.81 

Exploitation Rate 0.89 0.93 0.86 0.91 

Robustness 0.91 0.86 0.92 0.88 

Scalability 0.87 0.95 0.82 0.93 

Diversity 0.82 0.91 0.93 0.85 

Efficiency 0.93 0.85 0.89 0.90 

Table 10 compute the convergence rate measures 

how quickly the algorithm reaches the optimal solution. The 

highest convergence rate is observed for Size = 200 (0.95), 

indicating that the algorithm converges faster for larger 

problem sizes. The accuracy metric reflects how closely the 

algorithm approximates the optimal solution. Size = 150 

demonstrates the highest accuracy value (0.95), indicating 

that the algorithm provides more accurate solutions for this 

problem size. The exploration rate indicates the extent to 

which the algorithm explores the search space. Size = 150 

exhibits the highest exploration rate (0.95), implying that the 

algorithm explores the search space more extensively for 

this problem size. The exploitation rate measures the degree 

to which the algorithm exploits the current best solution. 

Size = 100 yields the highest exploitation rate (0.93), 

indicating that the algorithm focuses more on exploiting the 

current best solution for this problem size. The robustness 

metric assesses how well the algorithm performs across 

different parameter settings and problem instances. Size = 

50 displays the highest robustness value (0.91), suggesting 

that the algorithm is more stable and consistent across 

different scenarios for this problem size. The scalability 

metric evaluates the algorithm's performance as the problem 

size increases. Size = 100 demonstrates the highest 
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scalability (0.95), indicating that the algorithm can handle 

larger and more complex problem instances more 

effectively. The diversity metric measures the variety of 

solutions generated by the algorithm. Size = 150 exhibits the 

highest diversity value (0.93), suggesting that the algorithm 

produces a wider range of diverse solutions for this problem 

size. The efficiency metric reflects the computational 

efficiency of the algorithm. Size = 50 achieves the highest 

efficiency value (0.93), indicating that the algorithm can 

generate good solutions with fewer computational resources 

for this problem size. 

4.1 Findings 

Through analysis it is concluded that there is a 

significant positive relationship between educational 

internships and professional development in pre-service 

English teachers, as the Pearson correlation coefficient is 

0.576 with a p-value of 0.000, indicating a strong and 

significant correlation. This suggests that pre-service 

teachers who undergo educational internships are likely to 

experience significant professional development. 

Furthermore, the amount of guidance and support received 

from mentors during educational internships has a 

significant positive effect on the professional development 

of pre-service English teachers, with a Pearson correlation 

coefficient of 0.458 and a p-value of 0.000. This implies that 

pre-service teachers who receive more guidance and support 

from experienced mentors are likely to experience greater 

professional development. The level of responsibility given 

to pre-service English teachers during educational 

internships also has a significant positive effect on their 

professional development, as indicated by a Pearson 

correlation coefficient of 0.315 with a p-value of 0.000. This 

suggests that pre-service teachers who are given more 

responsibility during their educational internships are likely 

to experience greater professional development. The 

findings suggest that educational internships are an effective 

way to provide pre-service teachers with the opportunity to 

develop their teaching skills and gain practical experience, 

and that mentorship and responsibility play important roles 

in facilitating professional development during educational 

internships. 

V. Conclusion 

Educational internships play a crucial role in 

professional development among the pre-service English 

teachers. the study explored the use of Cloud Spider Wolf 

Optimization (CSWO) in enhancing the effectiveness of 

educational internships for pre-service English teachers. The 

results of the study indicate that CSWO significantly 

improves pre-service teachers' professional development by 

providing them with opportunities to engage in authentic, 

real-world tasks that enhance their knowledge and skills in 

English language teaching. The study also suggests that the 

use of cloud computing technology can provide a valuable 

tool for enhancing the effectiveness of educational 

internships. Additionally, the study evaluated the 

performance of CSWO on different metrics and found that 

the algorithm demonstrates good convergence, accuracy, 

exploration, exploitation, robustness, scalability, diversity, 

and efficiency across different problem sizes. The findings 

of the study have important implications for teacher 

preparation programs, suggesting that the integration of 

cloud computing technology and heuristic optimization 

techniques such as CSWO can be used to improve the 

quality of teacher education. 
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