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Abstract 

INTRODUCTION: With the constant change in information technology, people have entered the era of big data, and the 

reforms brought about by the era of big data have profoundly affected people's way of life and learning. English writing is 

one of the four basic skills for mastering English, and the skilful mastery of writing is an essential form of accurate 

expression in English. Different from the traditional teaching modes of "separate assessment of teaching" and "separate 

assessment of learning", "cooperative assessment between teachers and students" is a new type of assessment mode 

proposed by professors at the National University in recent years. This cooperative evaluation model advocates the 

combination of the teaching and evaluation processes and the evaluation and learning processes. In the cooperative 

evaluation model, evaluation is considered an extension of the teaching process, and the evaluation process itself is also a 

school process. The arrival of the significant data era also brings new opportunities and challenges for university English 

teacher-student cooperative evaluation. 

OBJECTIVES: We design a university English writing teacher-student cooperative evaluation system based on big data by 

combining big data with the teacher-student cooperative evaluation. 

METHODS: All college English writing classes in one university were selected as the background for ample data research, 

and with the help of theoretical knowledge and technology related to big data, a model was constructed to analyze the 

factors affecting the cooperative evaluation system of college English writing teachers and students. 

RESULTS: The university English writing teacher-student cooperation evaluation system is analyzed and summarized 

using big data. 

CONCLUSION: By using big data to analyze the evaluation of college English writing teacher-student cooperation, big 

data can better help teachers understand the weaknesses of students' knowledge points and better help students improve 

their English proficiency. 
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1. Introduction

Since McKinsey first proposed the concept of big data, 

people have been paying more and more attention to the 

concept of big data, and people are gradually recognizing 

the value embedded in big data. Since the value of big 

data can be compared to the value of natural gas and oil, 

big data is being increasingly emphasized both 

domestically and internationally. Research on big data has 

had a significant impact on scientific advancement and 

commercial use, bringing about a drastic change in 

people's lives. Big data is often used for commercial 

purposes, and more research needs to be done on its 
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application to students' learning. The existence of big data 

can analyze the problems arising from students' learning 

habits and methods and provide new ideas for solving 

them(Giffen et al., 2022). Through the construction of an 

extensive data system, there can be a systematic 

assessment of student learning, using the most scientific 

data as a basis for the development of student learning. 

Higher education institutions have the responsibility to 

provide higher talents for society, and the application of 

big data technology in higher education to explore its 

potential resources and application value will play an 

essential role for higher education institutions to manage 

students better, cultivate students, and carry out a brand 

new intelligent change in higher education. In the current 

higher education system, college English exists in the 

learning process of every major as a compulsory course. 

Among them, English writing can reflect students' 

mastery of English to a large extent(Liang et al., 2021). 
However, in the current situation, college English writing 

classes face many problems, such as the fact that students 

are not able to produce high-quality essays, the content 

learned in class cannot be flexibly applied in writing, and 

some students will plagiarize to complete the 

composition(Hilali & Mckinley, 2021). The standard 

evaluation methods in college English writing courses 

often consist of four evaluation modes: teacher's 

evaluation, student's self-evaluation, peer evaluation, and 

machine scoring. Although the teacher evaluation mode 

has a better effect among the above four evaluation 

modes, the teacher evaluation will consume too much 

energy from the teacher, who cannot follow up on the 

writing situation of each student in real time. Due to the 

students' different attitudes towards the teacher's 

evaluation, they may need help rectifying the problems 

the teacher pointed out. Hence, the teaching results fail to 

achieve the expected results. The other two evaluation 

methods, student self-assessment and peer assessment, 

can only find some simple grammatical or spelling errors 

and cannot analyze the reasons for students' errors, and 

students' trust in these two evaluation methods needs to 

be improved (Meziane, 2021). The last type of 

evaluation, machine evaluation, can help students 

improve their writing level. However, the problems found 

by machine evaluation are more focused on superficial 

language errors, and there is no way to analyze the 

reasons why students produce problems in depth. 

Therefore, traditional teaching and evaluation methods 

often need to be more effective. Teacher-student 

cooperative evaluation is an excellent solution to the 

problems encountered in traditional evaluation. Unlike 

traditional evaluation, the teacher plays a leading role in 

teacher-student cooperative evaluation, and students are 

learning-centred during the whole learning process. 

Students can realize diversified evaluations of tasks with 

the help of the teacher, which can achieve the effect of 

learning while evaluating(Meziane, 2021). The use of big 

data technology in the design of a cooperative evaluation 

system for college students' English writing Teachers and 

students can process a variety of data, saving time and 

providing precise results. In addition, the use of big data 

technology in the exploration of college students' English 

teacher-student cooperative evaluation system, through 

the use of big data technology in the statistical analysis of 

the problems encountered by the student's writing, makes 

the data have a high degree of credibility, which can make 

the evaluation results of the teacher-student cooperative 

evaluation system have a higher degree of credibility and 

can be improved in time for the existing deficiencies. 

2. Research Background 

Although there are high requirements for listening, 

speaking, reading, and writing in university English 

teaching, English writing has recently been included as 

one of the subjects in the English examination in recent 

decades in the actual teaching process. Unlike listening, 

speaking, and reading, English writing has not attracted 

the attention of many teachers since its inception. 

However, with the acceleration of reform, opening up, 

and globalization, the practical use of English has been 

broadened. English writing has gradually come into 

people's view, attracting attention and becoming more and 

more critical in teaching English. The separate subject of 

English writing is mainly offered in the teaching process 

of English undergraduates and specialists. In contrast, 

English writing is not taught separately in the public 

English course of the university. Therefore, teachers 

cannot systematically prepare particular textbooks for 

English writing, so many students' English writing ability 

is low, and the English writing system could be better. 

Therefore, it takes work to improve the English writing of 

these students. Moreover, the traditional teaching methods 

can no longer meet the needs of teachers and students, and 

the problems in English writing teaching are becoming 

more and more prominent. For example, the content of the 

textbooks needs to be updated, the information in the 

textbooks is different from modern information, and it 

needs to be in line with modern society and compatible 

with modern teaching reform(Giesler, 2021). At the same 

time, in traditional education and teaching methods, the 

teacher is often used to lead the teaching, and the student's 

enthusiasm for learning is poor. Learning motivation in 

the traditional teaching mode cannot be stimulated. In 

daily teaching, teachers dominate and concentrate on 

students' theoretical learning after explaining the 

knowledge points, omitting students' role in learning. 

Writing is a process that requires long-term accumulation, 

and teachers need to provide timely guidance for students' 

essays and make timely corrections to the problems that 

arise in the writing process. According to the traditional 

teaching method, more than students' self-control is 

required. Teachers' energy is insufficient to grasp the level 

of all students' compositions, so students' English writing 

in the class and the classroom does not mean getting 

timely feedback on their problems which cannot be 

corrected in time. The level of writing cannot be 

improved, which affects the students' motivation to learn 
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and the results of the teaching and learning of this aspect 

of the English language. This affects the students' 

motivation to learn, affecting the results of English 

writing education. 

With the development of the information age, the global 

popularity of online education is getting bigger and 

bigger. While generating a large amount of data, it 

promotes the rapid development of online education 

research. How to make these vast amounts of data better 

for research and get the law to find out the problem is an 

important issue that connects the direction of big data and 

education. The participation of new computer technology 

effectively improves the lack of relevant information in 

the field of education, providing a new program for a 

more convenient college education that is conducive to 

using objective data to help teachers teach students 

according to their abilities. Big data is essential to 

promote the development of education reform. Big data 

not only directly impacts education but also reshapes the 

education system as a whole, which has an essential 

impact on the decision-making and planning of the entire 

education system. Before the era of big data, the structure 

and organization of the education system relied mainly on 

the subjective judgment of educators and the subjective 

decisions of relevant leaders, and the education data 

generated in the education process was not fully utilized, 

making it challenging to identify the real problems 

encountered in the education process. Applying big data 

technology to promote education can provide more 

empirical evidence, a theoretical basis, and a decision-

making basis for educational change(Yurkofsky, 2022). 
Through a large amount of data analysis and 

argumentation to improve the quality of education and the 

accuracy of educational teaching methods and educational 

technology, we can better help solve the problems in 

education. Educational data is relatively easy to collect, 

but the data analysis is not. People often use big data to 

answer an educational question that already has an answer 

and hope that big data can help put forward new, correct 

questions. The acquisition of big data is a long-term and 

complex process, so there is a need for a correct way to 

analyze educational data. Improving the quality of 

educational data analysis and refining the intrinsic value 

and laws from the collected data is a new way of thinking 

about considerable data-driven education. Analyzing 

learning in the context of big data is one of the most 

critical research areas in applying big data to the field of 

education, and it is an essential pillar of significant data-

driven educational change. In the whole research process, 

the data generated in actual education should be used as 

the basis, and the technology's visibility, accuracy, and 

universality should be taken as the goal to build a 

technical framework applicable to the analysis of 

educational data. The better application of big data in 

daily teaching is a trend in the development of the whole 

education field, and the development of the education 

paradigm driven by big data is of great significance to 

education reform and innovation(Conn et al., 2022). 
Integrating learning technology and education in the 

context of big data, based on obtaining valuable data and 

relying on information technology and other technical 

means to apply the information to the actual educational 

situation, is critical in realizing the future of education 

and intelligent education. 

Combining big data technology with the teacher-student 

cooperative evaluation system used more often nowadays 

and designing a new teacher-student cooperative system 

based on big data for college English writing will help 

teachers understand the problems in students' English 

writing more accurately and quickly and help students 

solve the problems in time. Students will gain more 

enthusiasm and initiative in learning, and their English 

writing ability will improve. 

3 Methods and Materials  

3.1 Clustering algorithm 

Clustering algorithms are very versatile and are used in a 

variety of fields. In business, clustering analysis is used to 

help mall operators and salespeople analyze consumer 

demand and focus on future sales. In healthcare, 

clustering analysis can also effectively help medical 

professionals and hospital administrators, helping doctors 

to understand patients' episodes of illness, medication 

intake, and post-surgical recovery over time, making it 

easier to assign medical staff, understand the focus of 

purchasing medications, and make a scientific prognosis 

for patients' post-surgical recovery. Although the various 

types of cluster analysis algorithms are not the same, their 

features have a certain degree of overlap. Therefore, it is 

difficult to use a precise classification of sentence pairs to 

analyze the division(Andreis et al., 2021). The main 

classification methods used so far are as follows: division 

method, hierarchical method, density method, graph 

theory-based method, grid-based method, and model-

based method. 

3.1.1 Division method 

The division method divides data collection containing N 

samples into K classification families (K < N). In the 

beginning, there are initial K clustering centres, and 

according to the principle that the closer the distance 

between similar records, the more distant the distance 

between dissimilar records, K is the centre of clustering 

using the distance priority principle. K clustering centres 

are constantly updated and improved until they finally get 

the optimal clustering division. 

3.1.2 Hierarchical Approach 

The hierarchical method refers to the continuous bottom-

up or top-down decomposition of a given sample 

according to the desired level of the sample data until the 

conditions are met. The basic idea is to divide the data by 
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distance, density, and connectivity until a given condition 

is met. 

3.1.3 Density Method 

The density method refers to setting a threshold value for 

a given data interval before dividing the previous data and 

subsequently dividing the data according to the density. 

Whenever there is a region where the density of data 

points exceeds the threshold, it is divided into similar 

clusters. 

3.1.4 Based on the graph theory approach 

Based on the graph theory method, which refers to the 

nodes of the graph to characterize the data being classified 

and the edges of the graph to characterize the degree of 

similarity of the data being classified, build a graph 

corresponding to the sample data of the problem and to 

present the sample data as a graph, i.e., to be classified, 

objects are viewed as nodes in a fully connected 

undirected graph, G = [X, E], where X is the set of nodes 

and E is the set of edges; the distance between two points 

is the weight of the edge to generate the minimum tree; 

and a threshold is set to analyze the objects for clustering. 

3.1.5 Grid-based method 

The grid-based method is based on the space-driven idea 

of dividing the entire data space into several cells. 

Processing data in cells has a faster processing speed. 

3.1.6 A model-based approach 

The main idea of the model-based approach is to optimize 

the fitness of a given data object to the data model to 

achieve the most clustering. Usually, clustering assumes a 

numerical model to find similar sample data so that the 

sample and mathematical models match. Clusters are 

determined by constructing a density function that reflects 

the spatial distribution of data points or by statistical 

results. 

3.2 K-means clustering algorithm 

The k-means clustering algorithm is a division method 

and is an algorithm used for signal processing. Its most 

important function is to mine information. The core of his 

algorithm is to divide the objects of N datasets into K 

classes according to the principle of closest distance so 

that each object can be attributed to the nearest cluster, 

and each such algorithm should satisfy the following two 

conditions: 

Clustering contains at least one sample of data. 

The sample data belongs to only one cluster. 

Given in advance, a set of objects (𝑥1, 𝑥2 ⋯ , 𝑥𝑛 ), each of 

which is an m-dimensional vector, is divided by an 

algorithm into k sets (k ≤ n), where each object in the set 

minimizes the sum of the squares of the differences 

between the objects in the centre of the set. 

3.2.1 Basic flow of calculations 

In the classification dataset, the initial step involves 

selecting K points as the initial centroids for the K-means 

clustering algorithm. Based on the principle of dividing 

data points into clusters based on their distances from the 

centre of K, it is observed that the smallest distance is 

allocated to the nearest K centres. In the presence of 

multiple data points with the same smallest distance, the 

new class points can be arbitrarily assigned to one of 

these centres. Subsequently, the average value of these 

points is calculated, which is considered the new 

clustering centre based on the average value of the nearest 

point (Kumar et al., 2021). If there are multiple nearest 

clustering centres, choose one as its new data centre, 

calculate the distance to its K clustering centre for each 

point, and then continue to divide each point according to 

the principle of the nearest to find the K clustering centre 

of all the data to divide the point of whether the change if 

there is a duplication, repeat step 2.3; if there is no 

change, the end of the division, as shown in Figure 1. 

 

 
Figure 1. Flowchart of Clustering Center Implementation 

3.2.2 K-means Clustering Algorithm Distance 

Calculation Equations 
Let 𝑋 = {𝑥1, 𝑥2, ⋯ , 𝑥𝑛} be the set of sample 𝑋 =
{𝑥1, 𝑥2, ⋯ , 𝑥𝑛} points and the sample of 

attributes{𝐴1, 𝐴2, ⋯ , 𝐴𝑚}. For the attribute that takes the 
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value of 𝐷𝑜𝑚(𝐴𝑖) = {𝑎1
𝑖 , 𝑎2

𝑖 , ⋯ 𝑎𝑙
𝑖}(𝑙 ≥ 2) any two 

sample points, the distance of the K-modes is given by 

𝐷(𝑥𝑖 , 𝑥𝑙) = ∑ 𝑑(𝑥𝑖𝑙 , 𝑥𝑗𝑙)𝑚
𝑙=1                                （2） 

included among these 𝑑(𝑥𝑖𝑙 , 𝑥𝑗𝑙) = {
0，𝑥𝑖𝑙 = 𝑥𝑗𝑙

1，𝑥𝑖𝑙 ≠ 𝑥𝑗𝑙
 

Determine the number of classifications K and randomly 

generate K clustering centres; respectively, calculate the 

distance from each sample point to each clustering centre, 

according to the principle of minimum distance, the 

sample point is classified as the closest class, if there is 

more than one closest centre, arbitrarily select one to be 

classified in it; respectively, calculate the average value of 

the distance of the sample data points to their 

corresponding centres in each clustering, based on the 

results of the calculation of the corresponding clustering 

centre; determine whether each clustering centre and 

samples are consistent with the last clustering results; 

otherwise, repeat the steps and steps to continue iterating. 

Clustering centre: Determine whether each clustering 

centre and samples and the last clustering results are 

consistent; if consistent, the clustering is complete, the 

end of the algorithm; otherwise, repeat the steps and steps 

to continue the iteration. 

3.3 Anomalous Data Detection Methods 

Anomalous data refers to some data that is different from 

other data in the data concentration area or is far away 

from the data concentration area(Su & Zhang, 2022). 
The existence of anomalous data may affect the accuracy 

of the work to some extent, cause some mistakes, and 

impact the work as a whole. 

Anomalous data detection, also known as outlier data 

detection, is called de-drying in this whole process, i.e., 

detecting data that is distinguishable from other data, 

generally to eliminate noise and discover knowledge of 

potential value significance. 

The basic idea is to calculate the sampling frequency by 

calculating the sample data based on the number of times 

each attribute appears in the attribute's value. Based on 

the frequency of the sample attribute, the smaller the 

frequency indicates, the more abnormal. The equation is 

as follows: 

𝐴𝑉𝐹(𝑥𝑖) =
1

𝑚
∑ 𝑓(𝑥𝑖𝑗)                                                  𝑚

𝑗=1 (3) 

Among them are the sample data, the sample data 

dimension, and 𝑓(𝑥𝑖𝑗) is the sample data in the attribute 

frequency in the attribute. 

4. Results and Discussion 

As shown in Figure 2, unfolding teacher-student 

cooperative evaluation in college English writing teaching 

is often implemented by the following three steps: the 

teacher chooses the evaluation focus and samples before 

the class and evaluates the samples; the teacher guides the 

students to carry out cooperative evaluation during the 

class; and the students carry out self-assessment according 

to the teacher's critique at the end of the class and then 

subsequently carry out mutual evaluation or machine 

evaluation, as shown in Figure 2. 

  
Figure 2. Evaluation of Teacher-Student Cooperation in 

College English Writing Teaching 

In the whole process of teacher-student cooperative 

evaluation, teachers play various roles(Agasisti et al., 

2022). On the one hand, the teacher, as the decision-

making object, needs to decide the content of classroom 

evaluation and the task based on understanding the 

student's learning situation and needs to mobilize the 

students' learning enthusiasm in the classroom to ensure 

the efficiency of the classroom. On the other hand, the 

teacher should also play a supporting role in the post-class 

student self-assessment. The teacher should also play a 

supporting role, provide necessary support in the process 

of peer evaluation and machine evaluation, guide students 

to revise their essays, and help students improve their 

English writing ability. Teacher-student cooperative 

evaluation is not just a simple evaluation method; it is, 

more importantly, an effective means to promote student 

learning(Hamlin, 2021). Applying teacher-student 

cooperative evaluation in the college English writing 

classroom has more significance. It can not only improve 

the quality of students' output but also realize the teaching 

goal of writing, make students more deeply aware of their 

original writing problems, make students' classroom 

participation higher, improve their writing ability, and 

change from passive acceptance of knowledge to active 

exploration and learning. 

4.1 English Vocabulary Mastery of College 

Students 

Using the constructed big data model to analyze students' 

college English vocabulary using the K-means clustering 

algorithm and collating college English essays from the 

same academic year, a large amount of English writing 

material was accumulated. As shown in Figure 3, the 
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analysis was first carried out from the vocabulary 

dimension. Many college students' English writing 

materials were accumulated by using the traditional 

evaluation model to evaluate students' lectures in the last 

semester and by collecting college students' English 

writing essays enrolled in the same academic year and 

sorting them out. As shown in Figure 2, analyzing the 

word dimension, it can be seen that the word length of the 

student's English writing articles is relatively average, 

mainly focusing on the number of students between 4 and 

5, which is 673, accounting for 67.3% of the total number 

of students; some of the students' higher vocabulary level 

reaches 8, which is 126, accounting for 12.6% of the total 

number of students; some of the students' lower level of 

vocabulary is less than 3, which is 201, accounting for 

21.6% of the total number of students; and the ratio of the 

national college students' English level to the national 

college students' English level(Felix, 2021). The number 

of students with a lower vocabulary level is 201, 

accounting for 21.6%, which is similar to the proportion 

of national college students' English proficiency, proving 

that the English writing word length of college students in 

this grade is representative. When the college students' 

English vocabulary richness dimension is explored, it can 

be found that the students' vocabulary richness is mainly 

concentrated in the 5.25.7 between the number of 743, 

accounting for about 74.3%; some students' composition 

level higher vocabulary reached 7, the number of 98, and 

its proportion is 9.8%; some students' composition level 

lower vocabulary is less than 3, the number of 159, 

accounting for 15.9%, similar with The gap between the 

vocabulary richness used in the English writing of the 

national college students is relatively small, proving that 

the relationship between the use of traditional teaching 

and evaluation so that the diversity of students' 

vocabulary is consistent with the diversity of vocabulary 

used in the English writing of the national college 

students is representative of the situation, as shown in 

Figure 3. 

 

 
Figure 3. English Vocabulary Mastery of College 

Students Under Traditional Evaluation Methods 

In the next semester, using the teacher-student 

cooperative evaluation system to teach and evaluate the 

students and collecting the English writing articles of 

college students enrolled in the same grade, it can be 

found that, from the vocabulary dimension, with the use 

of the teacher-student cooperative evaluation system for 

teaching, the college students' English level of English 

words of 56 is about 713 students, accounting for 71.3%, 

and some students' higher vocabulary level of 

composition reached 8, with 198 students, accounting for 

19.8%; some students' lower vocabulary level of 

composition reached 45, with 89 students, accounting for 

8.9%. The number of students is 198, and its proportion is 

19.8%; some students' composition level is lower than the 

vocabulary length of 45, and the number of students is 89, 

and its proportion is 8.9%. In exploring the dimension of 

college students' English vocabulary richness, it can be 

found that students' vocabulary richness has a significant 

improvement, which mainly focuses on the period 

between 5.7 and 6.3, and the number of students is 698, 

accounting for about 69.8%, and the level of some 

students' composition is more Vocabulary richness of 7.3, 

the number of people for 143, its proportion is 14.3%; 

some students composition level lower vocabulary 

richness of 4.5–5.5, the number of people for 159, its 

proportion is 15.9%; its richness has exceeded the level of 

the national college students English dimensional 

richness. It is proven that using the evaluation system of 

cooperation between university teachers and students can 

significantly improve the mastery of English vocabulary 

of college students, and there is a significant improvement 

in the word length of students' English essays as well as in 

their vocabulary richness, as shown in Figure 4. 

 

 
Figure 4. Mastery of English Vocabulary of College 

Students Under Teacher-Student Collaborative Evaluation 

4.2 Analysis of college students' English 

utterances 

Using the constructed big data model, the student's 

college English utterances were analyzed using the K-

means clustering algorithm(Patsy et al., 2021). The 

syntactic structure of college students' English utterances 

was studied regarding average sentence length and 

density. As shown in Figure 5, the average sentence 

length of students' compositions mainly focuses on the 

distribution of students between 20 and 23, accounting for 

583, accounting for about 58.3%. A small number of 

students have a lower level of composition, with the 

number of students with a sentence length of 12 times or 

less being 231, accounting for 23.1%. Some students have 
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a higher level of English writing, with a sentence length 

of more than 25, accounting for 186, accounting for 

18.6%, which is within normal limits and the normal 

range of the English writing level of college students. The 

difference is not significant and is within the normal 

range, which is representative to a certain extent. 

Analyzing from the perspective of sentence density, it can 

be found that the sentence density of this grade of college 

students' English writing is mainly distributed in the range 

of 0.7–1.0; the number of students is 745, accounting for 

74.5%; the number of students concentrating in the range 

of 0.54–0.8 is 132, accounting for 13.2%; and the 

sentence density of a minimal number of students with 

poorer English is lower than 0.3; the number of students is 

123, accounting for 12.3%. It can be seen that students 

can use certain variations of sentences in their writing to 

enrich their essays with a certain degree of readability. 

However, it is not yet able to reach the ideal level of 

college English writing skills, as shown in 5. 

 
 Figure 5. Mastery of English utterances by university 

students under traditional evaluation methods 

As shown in Figure 6, through the use of teacher-student 

cooperation after the evaluation, it can be seen that the 

students' English writing sentence length has been 

significantly improved, mainly distributed in the number 

of 23–28 between 634, accounting for 63.4%, the level of 

English poorer students' compositions up to 15, the 

number of 184 accounted for 18.4% of the ratio of about 

18.4%, which is the more excellent students' utterance 

length of the most extended distribution of more than 30 

numbers of 182, accounting for about 18.2%, from the 

overall point of view, the length of their sentence length 

has been significantly improved. From the perspective of 

sentence density, it can be found that the main distribution 

of the sentence density of college students has been 

improved, from 0.71 to 0.91.2; the number of students is 

683, accounting for 68.3%; the number of students with 

sentence density between 0.60.9 is 213, accounting for 

21.3%; and the number of students with poorer English 

proficiency is 104, accounting for 10.4%; with the 

number of students with sentence density between 0.20.4, 

accounting for 10.4%. The number of students with 

sentence density between 0.2 and 0.4 is 104, accounting 

for 10.4%. Using the cooperative evaluation system figure 

6 shows that the student's English writing level seems to 

have improved dramatically from the point of view of 

utterance. 

 
 Figure 6. Mastery of English utterances by university 

students under the cooperative evaluation of teachers and 

students 

4.3 Analysis of the length of college students' 

English articles 

The K-means clustering algorithm uses a big data model 

to analyze college students' English proficiency. This 

analysis focuses specifically on the dimension of article 

length. As depicted in Figure 7, the essay length 

encompasses various components, such as the word count, 

conjunction usage, and clause incorporation inside the 

essay. From the dimension of students' essay length, the 

number of words used by students mainly focuses on the 

number of words between 150 and 230, accounting for 

582, accounting for 58.2%. Although there is no clear 

requirement for word count in English writing classes for 

college students, some students believe that a word count 

of 150 words is more reasonable, similar to the word 

count in CET-4 and CET-6 Chinese and English writing. 

A small number of students have a word count of over 

230, accounting for 35.2%. A small number of students 

with poor English proficiency have a word count of less 

than 100, accounting for 66%, which is similar to the 

national average and within the normal range(Shivakumar 

et al., 2021). 

Among them, the length of the analysis from the point of 

view of the number of conjunctions used, the length of the 

number of conjunctions in the essay to play the role of the 

beginning and end, as well as the function of the 

reference, can reflect the logic of the essay, so it is a 

measure of the organization of the essay and an indicator 

of the organization of the ability of the key(Krasulina, 

2023). The number of conjunctions in the length of the 

students' essays is more scattered, mainly distributed in 

the number of 810 659 people, accounting for 65.9%; a 

small number of students with the number of conjunctions 

below 3 253 people, accounting for 25.3%; some of the 

students who have a better level of English use the 

number of conjunctions more than 16 88 people, 

accounting for 8.8%; but the overall number of 

conjunctions used in the English language falls short of 

the ideal value. 

Finally, the number of subordinate clauses used in the 

English articles of college students was counted. The 

number of subordinate clauses used in the English articles 

represents the students' ability to control English. The 

number of subordinate clauses used by the students is 

concentrated in the range of 5–6, with the number of 
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students being 542, accounting for 54.2%; the number of 

students using subordinate clauses is lower than 4, with 

the number of students being 243, accounting for 24.3%; 

and the number of students using subordinate clauses in 

the English articles is more than eight sentences with the 

number of students being 215, accounting for 21.5%. The 

number of students using subordinate clauses in English 

texts is less than ideal, as shown in Figure 7. 

 
 Figure 7. College students' English article writing level 

under traditional evaluation methods 

As shown in Figure 8, after using teacher-student 

cooperative evaluation to guide students' English writing 

in the next semester, it was found that the number of 

students' word count increased from 150-230 to 645 

between 180-260, accounting for 64.5%. A small number 

of students were able to exceed 300 words in English, 

with 294 students accounting for 29.4%. Some students 

had poor English, with 61 students between 100-130 

words, accounting for 6.1%, compared to using traditional 

evaluation methods for teaching. The number of English 

words has significantly increased. 

Analyzed from the perspective of hyphenation use, the 

number of students' compositions with hyphenation 

mainly distributed in the number of 911 is 639, 

accounting for 63.9%; some students' hyphenation can be 

more than 18; 213 account for 21.3%; and a small number 

of students' hyphenation use is between 57 and 148, 

accounting for 14.8%; and the overall number of English 

hyphenation use has increased compared with the 

traditional mode of discussion. 

Finally, from the comparison of the number of clauses, it 

can be seen that the number of students using English 

clauses has increased from the original 5-6 to 678, 

accounting for 67.8%. The number of students using 

clauses less than 5 is 98, accounting for 19.8%, and the 

number of students using clauses more than 9 is 224, 

accounting for 12.4%. It can be seen that the number of 

students using clauses has significantly increased. 

  
Figure 8. College students' English article writing level 

under the evaluation of teacher-student cooperation 

With the rapid development of modern society and the 

increasing amount of information, people have entered the 

information society, and big data has entered every aspect 

of people's lives in an unstoppable mode. The application 

of big data in education realizes data-driven process 

description, diagnosis, prediction, and decision-making 

feedback. It promotes the formation of an orderly and 

interrelated cyclic structure of participants, educational 

resources, educational strategies, and educational tools 

related to education. Such a structure needs to be 

supported by appropriate and practical learning 

technologies, and the data generated by such a cyclic 

structure is the object of the application of learning 

analytics(Carter & Egliston, 2023). Therefore, under the 

premise of being supported by a large amount of data, big 

data is a powerful impetus for educational change. In 

teaching foreign languages, teachers gradually realize that 

foreign language learning can be a unilateral output and, 

more importantly, let the students receive the input 

information. Although college English writing has been 

paid more attention than before, teacher is still the main 

body of the evaluation, with the absolute right to evaluate 

the students. The students can only be passive and listen 

to the requirements and instructions, and they are in the 

passive position of writing learning without the internal 

drive to learn. Students can only passively follow the 

requirements and instructions and are passive in their 

learning without the internal drive to learn. Teachers have 

a more significant burden as the main body of evaluation, 

and there is no way to evaluate students' evaluations 

individually. In addition, students need to understand the 

teacher's comments thoroughly, and the mistakes they 

make are repeated in the writing process, so the teacher's 

evaluation does not get positive feedback and cannot 

achieve the expected results. Therefore, in recent years, 

the emerging teacher-student cooperative evaluation has 

attracted teachers' attention(Lin et al., 2021). Teacher-

student cooperative evaluation is not only a simple one-

way evaluation method but also a means to promote 

students' learning, and in the college English writing 

classroom, the use of teacher-student cooperative 

evaluation mode to evaluate students' essays has a more 

significant meaning. The teacher-student cooperative 

evaluation model focuses on more than just the quality of 

the students' English compositions. More importantly, the 

teacher-student cooperative evaluation mode can realize 

the teaching goal of writing, which makes students realize 

their deficiencies more clearly. The students' participation 

in class is further improved, and their initiative in learning 

is enhanced. The teacher-student cooperative evaluation 

mode emphasizes students more. Under the leadership of 

the teacher, the primary mode of learning involves the 

simultaneous process of evaluation and self-assessment, 

transcending the traditional demarcations between 

learning and evaluation. According to Yiran (2021), the 

implementation of the teacher-student cooperative 

assessment approach has the potential to enhance students' 

writing skills more efficiently. After processing a large 

number of students' English compositions through big 

data, the English level of students using the traditional 

evaluation method could be higher. After half a semester's 

study, their level must reach ideal. However, after 

learning through the teacher-student cooperative 

assessment, the student's English writing level has 
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significantly improved in terms of vocabulary, sentence 

length, and sentence structure. 

5 Conclusion 

In this paper, a large amount of student information is 

processed using big data. A reasonable algorithm is 

constructed to calculate the teacher-student cooperative 

evaluation system for college English writing, through 

which it is found that using the new teacher-student 

cooperative evaluation system can help students better 

integrate into the classroom so that they can become the 

main body of learning and be the master of learning. 

Moreover, the teacher plays more of a guiding role. 

Taking the same group of students as the main body of 

learning and using different evaluation modes in the two 

semesters, it can be seen from the vocabulary mastery of 

college students in English writing that the length of the 

words and the density of the words of the students have 

been improved; from the analysis of college students' 

sentences, it can be seen that the length of the sentences 

used has been increased significantly, and the density of 

the sentences has been increased as well. Finally, the 

analysis from the length perspective shows a significant 

increase in the number of words, conjunctions, and 

clauses. Teaching and learning are the two main aspects 

of educational activities. In today's massive amount of 

educational information, constantly analyzing and 

exploring the potential value of data, promoting the 

integration of teaching and data to cultivate the quality of 

talent is of great practical significance. Integrating a new 

evaluation model and big data can help teachers better 

understand the problems in students' learning and help 

students improve their learning ability. 
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