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Abstract: In order to address the issues of low recall rate, long clustering time,
and low accuracy in the quality assessment of traditional software engineering
talent cultivation methods, a new quality evaluation method of software
engineering professional talent training under the background of new
engineering is proposed. The intrinsic dependency relationship among the
evaluation indicators of software engineering talent cultivation quality is
analysed in depth using factor analysis, and a talent cultivation quality
assessment indicator system is constructed. Indicator data is collected. The ant
colony clustering algorithm is used to cluster the collected data, and the
processed data is inputted into the talent cultivation quality assessment model
based on fuzzy comprehensive evaluation to obtain relevant assessment results.
The experimental results showed that the recall rate of this method is between
95% and 99%, the average clustering time of indicators is 7.75s, and the
maximum accuracy rate is 97%.
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1 Introduction

With the continuous improvement of technology and internet technology, the demand for
software engineering professionals has skyrocketed. Therefore, it is necessary to innovate
the training mode of software engineering professionals in this context, in order to
cultivate more high-quality software engineering talents for the country and society (Jian,
2018). In order to effectively achieve this goal, relevant universities need to strengthen
the in-depth analysis of new engineering concepts, in order to change talent cultivation
concepts, layout in advance, innovate software engineering talent cultivation models, and
cultivate high-quality skilled talents that society urgently needs (Jiang, 2023; Ciancarini
et al., 2021). The evaluation of talent cultivation quality refers to the process of
monitoring or evaluating higher education institutions, vocational education institutions,
or other talent cultivation institutions to evaluate their talent cultivation quality, aiming to
promote the continuous improvement of the quality and effectiveness of talent
cultivation. The main research content of the quality evaluation of software engineering
professional talent cultivation includes the evaluation of teaching, practical teaching,
student quality, teaching staff, and practical ability cultivation, measures and methods to
improve teaching quality, research on indicators, standards, and evaluation systems for
talent cultivation quality evaluation, etc. The research significance of evaluating the
quality of talent cultivation lies in promoting the close integration of universities and
society, optimising talent cultivation goals, plans, teaching methods, and educational
resource allocation, improving the competitiveness of graduates in employment,
enhancing the international competitiveness of talent cultivation institutions, and
promoting the reform and development of higher education. In addition, the evaluation of
talent cultivation quality can also provide scientific basis for government decision-
making and play an important role in improving the comprehensive strength and
international competitiveness of a country. Moreover, the quality evaluation of talent
cultivation is an important component of education management and an important means
for society to supervise and macro regulate the quality of talent cultivation in universities.
Therefore, conducting in-depth research on the quality evaluation of talent cultivation in
software engineering is of great significance.

The issue of evaluating the quality of software engineering talent cultivation has also
seen many excellent research results in the current field. For example, Zeng (2022)
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proposed a multi index fuzzy judgement method for evaluating the quality of software
engineering talent cultivation. This method mainly uses questionnaire surveys and
visiting surveys to obtain quality evaluation indicators for software engineering talent
cultivation, and screens the evaluation indicators to establish a quality evaluation system
for software engineering talent cultivation. On this basis, calculate the credibility and
weight of the quality evaluation of software engineering talent cultivation, and use
relevant evaluation models to obtain relevant evaluation results. However, in practical
application, it is found that the recall rate of cluster analysis results, the evaluation index
of this method, is low. Xie and Song (2021) proposed a method for evaluating the quality
of software engineering talent cultivation based on factor analysis. This method is guided
by multiple principles such as scientificity, comprehensiveness, and representativeness.
It uses a combination of reference material method and questionnaire survey method to
select appropriate evaluation indicators, and uses educational evaluation theory to build a
quality evaluation system for software engineering professional talent cultivation. The
analytic hierarchy process is used to determine the weight of the indicators, and the
indicator data is input into the evaluation model constructed by combining the weight of
the indicators, obtain relevant evaluation results. However, this method has the problem
of time-consuming clustering of evaluation indicators, and there is still a certain gap
between it and the expected goals. Hu and Xiong (2021) proposed a quality evaluation
method for software engineering talent cultivation based on cloud databases. This method
screens the data of software engineering professional talent cultivation quality evaluation
indicators in the cloud database of the ministry of education, assigns weights and scores
to different evaluation indicators, constructs a software engineering professional talent
cultivation quality evaluation model, and inputs relevant data into the model to achieve
talent cultivation quality evaluation. However, in practical applications, it has been found
that this method has the problem of low evaluation accuracy, and there is still a certain
gap between it and the expected goals. Hu (2020) proposed a talent training quality
evaluation method using fuzzy comprehensive evaluation method. The evaluation index
system for the quality of innovative and entrepreneurial talents training in Colleges and
universities is constructed, which is composed of four first-class indicators, namely,
environment, teaching links, teachers and students. The factor set of evaluation objects
and the grade domain of comprehensive evaluation are determined. Then AHP is used to
determine the weight of evaluation index, and expert scoring method is used to determine
the single factor fuzzy comprehensive evaluation matrix of each level. According to the
evaluation matrix, the fuzzy relationship between the evaluation object and the evaluation
set is calculated. According to the maximum membership principle, the evaluation grade
corresponding to the maximum value in the fuzzy relation set is calculated as the final
evaluation result of the evaluation object. However, this method has the problem of low
evaluation accuracy, and there is still a certain gap with the expected goal. Hua and Tao
(2022) proposed a skill based talent quality evaluation algorithm based on a deep belief
network model. Establish an evaluation set consisting of 4 primary indicators and 14
secondary indicators, calculate corresponding weights, and complete the construction of
the evaluation indicator system. A DBN structure consisting of multiple RBM and BP
networks was constructed. A quality evaluation algorithm based on DBN has been
designed. Algorithm training is used to evaluate test data and output evaluation levels.
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However, during testing, it was found that this method has a low recall rate, which affects
the accuracy of subsequent evaluations.

Under the background of new engineering, the purpose of evaluating the quality of
talent cultivation in software engineering is to improve the quality and effectiveness of
talent cultivation. Due to the rapid development and continuous technological updates in
the field of software engineering, the traditional talent training model faces problems
such as a disconnect between teaching content and industry needs, a lack of practical
opportunities and environments, a lack of diverse training approaches, a single
assessment method, a lack of industry cooperation and practical cases, and an imperfect
evaluation system. Therefore, the importance of evaluating the quality of talent
cultivation in software engineering is increasingly prominent. The relevant research
results can help schools and training institutions understand whether their current training
programs are effective, and adjust course content and teaching methods in a timely
manner to better cultivate software engineering professionals with practical abilities and
innovative spirit. However, traditional methods for evaluating the quality of talent
cultivation in software engineering have problems such as low recall rate, long clustering
time, and low evaluation accuracy, a quality evaluation method of software engineering
professional talent training under the background of new engineering has been designed
with the research goal of solving various problems existing in the above methods. The
main contents of this method are as follows:

1 Based on the principles of comprehensiveness, simplicity, operability, and
combination of commonness and individuality, the quality evaluation index of
software engineering talent training is preliminarily determined. The internal
dependence relationship between each evaluation index is deeply analysed by factor
analysis method, so as to achieve the index data screening, so as to build the relevant
talent training quality evaluation index system and collect the evaluation index data.

2 The ant colony algorithm was used to improve the k-means clustering algorithm, and
the ant colony clustering algorithm was used to cluster the collected evaluation index
data. The fuzzy comprehensive evaluation is used to build a software engineering
talent training quality evaluation model. The evaluation index data is taken as the
model input and the talent training quality evaluation results are taken as the output
to get the relevant evaluation results.

3 The recall ratio, clustering time and evaluation accuracy were used as evaluation
indexes to verify the practical application effect of the method.

4 Summarise the entire paper, analyse the limitations of the research and future
prospects.

2 Design of quality evaluation method for software engineering talent
training

2.1 Building a quality evaluation system for software engineering professional
talent training

The principles to be followed in the construction of the quality evaluation system for
software engineering talent cultivation are as follows:
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1 The principle of comprehensiveness. Comprehensiveness mainly has the following
two meanings: Firstly, in the design of the indicator system, not only should it
consider reflecting the level of talent cultivation work in the software engineering
profession, but also comprehensively reflecting various aspects of talent cultivation
concepts, models, teaching, scientific research, management, hardware construction,
etc. in the software engineering profession; The second point is that in the process of
designing quality evaluation indicators for software engineering talent cultivation,
both qualitative and quantitative indicators should be considered.

2 The principles of simplicity and operability. On the one hand, the quality of talent
cultivation in software engineering is influenced and constrained by various factors;
On the other hand, the uncertainty and complexity of education. If all factors are
taken into account, it will inevitably make the indicator system too complex, thereby
affecting its operability. Therefore, in the design of the quality evaluation index
system for software engineering talent cultivation, it is necessary to ensure that the
quality evaluation index for talent cultivation has operability.

3 The principle of combining commonality and individuality. Regardless of the type of
education, there must be certain commonalities. Therefore, various types of
universities have common standards for the quality of talent cultivation in software
engineering. However, due to the different types of talents cultivated, the quality
standards for software engineering talent cultivation in different universities also
have their own characteristics. Therefore, in the process of constructing an
evaluation index system, it is necessary to consider the design of common indicators
for higher education and highlight the characteristic indicators of this type of
university.

Based on the above principles, a preliminary evaluation index for the quality of software
engineering talent cultivation needs to be determined. Next, factor analysis (Wu and Luo,
2022; Chou et al., 2022) needs to be used to conduct in-depth analysis of the internal
dependencies between each evaluation index, while ensuring the loss of as little original
variable information as possible. Starting from the correlation matrix of the original
variables, the truly relevant variables should be identified and classified into a category,
ensure that the evaluation indicators have a close correlation with the quality of software
engineering professional talent cultivation in the end. The general model for factor
analysis is as follows:

x =ayfita,f,++a,f, +E
X, =ay fi+anf, ++ay, [, +E

(1)
x, =ap1f1 +ap2f2 +---+apmfm +e,

In the above formula, x,,x,,...,x, is the standardised sample observation variable for
software engineering talent training evaluation indicators, q,,,...,a,, represents factor
load, f,f,,...,f, represents common factor, and ¢€,&,,...,€, represents a special
factor.

The commonality of evaluation indicator variables represents the ratio of the total
variance expressed by common factors to the original variable (Aghamolaei and Shojaee,
2022; Fu et al., 2022), and its calculation formula is as follows:
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m

h = Za;xp 2)

J=1

The variance contribution rate of common factors is an indicator to verify the relative
importance of common factors, and the higher this value, the greater the relative
importance of common factors. The calculation formula is as follows:

& =24 3)

The rationality analysis results of the quality evaluation indicators for software
engineering talent cultivation are as follows:

2
K = Zz j;tigi _
Zz_i:tihi +Zz_i¢iai/

In the above formula, g, represents the common factor weight coefficient, and K >
represents that the evaluation index is very reasonable; 0.8 <K <0.9 is reasonable;
0.7< K <0.8 is general; 0.5<K <0.7 is not very reasonable and quite reluctant;
K < 0.5 is unreasonable.

Establish a relevant evaluation index system based on the screening results of
software engineering talent cultivation quality evaluation indicators using factor analysis
method, as shown in Table 1.

“4)

Table 1 Quality evaluation index system for software engineering talent training
Primary indicators Secondary indicators
Discipline concept Discipline positioning

Educational philosophy

Educational mode School enterprise cooperation
Talent cultivation mode Work-integrated learning
Construction of teaching staff Quantity and structure

Quality and construction
Teaching conditions and utilisation ~ Basic teaching facilities
On campus experimental and practical training conditions
Off campus training base
Teaching expenses
Teaching construction and reform Professional courses
Technical application ability training
Teaching management Management team
Quality assurance system
Scientific research work Discipline construction
Research team

Scientific research projects and achievements
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Table 1 Quality evaluation index system for software engineering talent training (continued)

Primary indicators

Secondary indicators

Educational effect

Basic theory and skills
Comprehensive quality
Graduation thesis or graduation project

Employment and social reputation

Based on the evaluation index system constructed above, collect data on the quality
evaluation index of software engineering professional talent cultivation. The specific

process is shown in Figure 1.

Figure 1 Data collection process for quality evaluation indicators of software engineering
professional talent training
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The process for collecting quality evaluation indicators for software engineering talent
cultivation is as follows:

1 Users log in to the platform and create a new collection project and plan for the
quality evaluation indicators of software engineering professional talent cultivation.

2 Then, set data preprocessing parameters and data mining algorithms based on the
characteristics of the quality evaluation index data for software engineering talent
cultivation.

3 To find data related to data mining, users also need to set keywords, such as table
and field names, or users can customise keywords. Based on keywords, the platform
searches and lists all tables related to keywords. Users can choose from these tables
and delete tables that they consider irrelevant. The platform merges the tables
selected by the user into a new real table based on foreign keys and other
relationships.

4 According to the parameters set by the user, the platform preprocesses the data for
the new table. If necessary, users can manually preprocess the data on the table.
After the preprocessing is completed, the platform conducts data mining on the
processed software engineering professional talent training quality evaluation index
data based on the algorithm selected by the user, and displays the mining results in
text form.

In summary, this paper is mainly based on the principles of comprehensiveness,
simplicity, operability, and the combination of commonality and individuality to
preliminarily determine the quality evaluation indicators for software engineering talent
cultivation. Factor analysis is used to deeply analyse the internal dependencies between
each evaluation indicator, establish a relevant talent cultivation quality evaluation
indicator system, and design a data collection process for software engineering talent
cultivation quality evaluation indicators, collect relevant evaluation indicator data to lay a
solid foundation for subsequent analysis.

2.2 Cluster software engineering professional talent training quality evaluation
data

Based on the evaluation index system and data collection results constructed in
Section 2.1, the ant colony clustering algorithm is used to cluster the quality evaluation
data of software engineering professional talent cultivation. The clustering results are
used as an important basis for the quality evaluation of software engineering professional
talent cultivation.

The k-means clustering algorithm is named after the fact that each cluster requires the
calculation of the average value of the objects within that cluster. It is one of the most
classic partition based clustering algorithms (Wang et al., 2022; Prakash et al., 2022). The
increasing scale of data in the age of big data highlights the insufficient computing power
of k-means clustering algorithm, which brings a research upsurge of parallel clustering
algorithm represented by swarm intelligence clustering algorithm. Ant colony clustering
algorithm is one of the promising swarm intelligence clustering algorithms. Therefore,
this paper uses this algorithm to cluster the quality evaluation data of training software
engineering professionals.



32 L. Liu et al.

Under the application of k-means clustering, the square error of the clustering results
is calculated using the following formula:

k
E:Z:|x—m[|2 (5)
i=1

In the above formula, x represents the sample point and m, represents the mean of
cluster ¢, .

Select k objects from the software engineering talent training quality evaluation
dataset as the initial cluster center, set the iteration counter # =0, so as to allocate the
sample points to the cluster nearest to the cluster center, and calculate the cluster analysis
objective function J(7) of the software engineering talent training quality evaluation
(Li et al., 2021; Shrifan et al., 2021). When the following formula holds, recalculate each
cluster center:

r=J(t)-J(t-1) (6)

In the above formula, J(#—1) and J(¢) represent the #—1th and rth clustering objective
functions, respectively. In the case of ¢ =¢+1, output the clustering center to obtain the
clustering result.

Combining ant colony algorithm to optimise k-means clustering algorithm, an ant
colony clustering algorithm was designed, in which the probability of one ant picking up
an object is calculated using the following formula:

Pp{f’jk] ™

In the above formula, f represents the perception factor of objects around ants, and £,

represents the threshold parameter. The probability of ants dropping objects is calculated
using the following formula:

2=z ®

In the above formula, k, represents a threshold parameter that is completely different
from k, . When f <k, and P, approaches 0, the probability of ants dropping an object
is very low. When f >k, and P, is close to 1, the probability of ants dropping the
loaded object is high (Wang et al., 2022; Dang et al., 2021).

Assuming that the weighted Euclidean distance between the data objects X, to X,

of the training quality evaluation of software engineering professionals is expressed as
d;, and the pheromone and cluster radius on this path are expressed as 7, and r

respectively, the following formula holds:

d. <r
_ ij
7;(1)= {0 d > ©)
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The probability of merging X, into X, is calculated using the following formula:

B
P (0)1/40
ij - B
WRAOLAD
In the above formula, o and [ represent different combination probabilities, 7,
represent visibility, and 7, and 7, represent different pheromone concentration
characteristic parameters. When and only when p, (¢t) is greater than the threshold of
P> X, is merged into X, .
The BM model simulates the behaviour of two ants meeting for clustering. After the
two ants meet, they accept each other and merge their nests to meet the following
requirements:

(10)

Acceptance(i, j) < (Sim(i, j) > Template, )A(Sim(i,j) > Templatej) (11)

In the above formula, Sim(i,j) is the similarity between object i and object j in the
quality evaluation data of software engineering talent cultivation. Template, and
Template; represent different coefficient of difference. The calculation formula for
Template, is as follows:

Sim,,, (i,.)+ Max(Sim(i,.))
2

Template, <

(12)

In the above formula, Max(Sim (i,.)) and Sim,,, (i,. represent the maximum and average
similarity between ant 7 and other ants.

The cluster analysis process of software engineering talent training quality evaluation
indicators is as follows:

Step 1: When two nest free ants meet, create a new nest.
Step 2: Nestless ants and nesting ants meet and return the nestless ants to the other nest.

Step 3: When ants a and b meet in the same nest, if they can accept each other, increase
the values of M, and M, . If they can accept each other, decrease the values of M, and

M, and move the ants with smaller values of M, out of the nest.

Step 4: Two ants from different nests meet and accept each other, merging their nests.
Step 5: If none of the above situations occur, no action will be taken.

The final cluster analysis result of software engineering professional training quality
evaluation can be obtained after iterative algorithm according to the above rules.

The dataset validation process for the clustering results of quality evaluation
indicators for software engineering talent cultivation and the replication of clustering
results is as follows:

Step I: Prepare the validation dataset: Randomly select a portion of the actual software
engineering talent training data as the validation dataset.
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Step 2: Apply the same clustering algorithm: Input the validation dataset into the same
ant colony clustering algorithm, and use the same parameters and settings for clustering
processing.

Step 3: Compare clustering results: Compare the clustering results of the validation
dataset with the original clustering results to evaluate the consistency and reliability of
the clustering. Some evaluation indicators such as contour coefficient and Davies Bouldin
index can be used to measure the quality of clustering results.

The verification process of replicating clustering results is as follows

Step 1: Obtaining Existing Clustering Results: Obtain the dataset that has already been
clustered and the corresponding clustering results, ensuring that the copied clustering
results are based on existing clustering operations.

Step 2: Cluster using the same method: Using the same clustering algorithm, parameters,
and settings, input the existing dataset into the algorithm for clustering.

Step 3: Compare replicated clustering results: Compare the replicated clustering results
with existing clustering results to evaluate their consistency and similarity. The same
evaluation metrics can be used to measure the quality and consistency of clustering
results.

The purpose of these validation processes is to ensure the credibility and stability of
clustering results. By verifying different datasets and replicating clustering results, the
effectiveness of clustering algorithms can be more reliably evaluated, and a reasonable
explanation of the quality evaluation index data for software engineering talent
cultivation can be obtained.

In summary, by using ant colony algorithm to improve the traditional k-means
clustering algorithm, the ant colony clustering algorithm is used to cluster the quality
evaluation data of talent cultivation in software engineering, providing an important data
foundation for subsequent analysis.

2.3 Implementation process of quality evaluation for software engineering
talent cultivation

Based on the above cluster analysis results of software engineering talent training quality
evaluation, a software engineering talent training quality evaluation model is built using
fuzzy comprehensive evaluation. The evaluation index data is used as the model input,
and the talent training quality evaluation results are used as the output to obtain the
relevant evaluation results.

This paper uses the fuzzy comprehensive evaluation method to evaluate the quality of
software engineering talent cultivation. The specific implementation steps are as follows:

1  Determine the set of fuzzy comprehensive evaluation factors
U={u,uy,at,., }(i=1,2,...,m) (13)
2 Establish a comprehensive evaluation set

V={v],v2,...\{/...vn}(j=1,2,...,n) (14)
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3 Construct evaluation matrix

Assuming that the single factor for evaluating the quality of talent cultivation in software
engineering is represented by u, (i=1,2,...,m), and the membership of factor u, to

decision level v, ( Jj :1,2,...,n) is 7;, the single factor evaluation set of factor u; is
represented by the following formula:

1= (B Fiaseestiy) (15)
If there is a set of factors for evaluating the quality of software engineering talent
cultivation, U ={u,u,,u;,L,u,}, V ={v,v,,v;,L,v,} is a set of decision comments, R
is a fuzzy mapping between U and V', and (i=12,...m;j=1,2,..,n) describes the

results of the jth factor of the evaluated teacher starting from the ith factor. The following
fuzzy evaluation matrix is established:

UTRT I
Ty Ty oo T
n it h
R=| 272 (16)

rml rmZ . 'rmn

4 Determine weight

Taking the weighted arithmetic mean value of R as the comprehensive ranking vector

w= (W, Wy, W, )T , the following formula holds:

w, =Aw, + 4w, ++Aw, j=12,..,n

s js

S -1 (17)

When A4 =4, =...A, the weight calculation of the quality evaluation index for software
engineering talent cultivation is as follows:

w, :%(Wﬂ+Wj2+wj5)j=1,2,...,n (18)

5 Perform fuzzy synthesis and make decisions

B=AR (19)

(3%

In the above formula, ‘-’ is a fuzzy operator, and / represents the decision matrix. The
fuzzy decision function for evaluating the quality of talent cultivation in software
engineering is as follows:

b =Yar, (20)

In the above formula, a, represents the decision parameter and 7, represents the

y

ambiguity.
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Based on the above analysis, the quality evaluation model for software engineering
talent cultivation is as follows:

S=V><B=v1*b1+v2*b2+v3*b3+---+vj*bj 21

In summary, this paper mainly establishes a software engineering professional talent
training quality evaluation model using fuzzy comprehensive evaluation by determining
the set of fuzzy comprehensive evaluation factors, establishing an evaluation set for
comprehensive evaluation, constructing a evaluation matrix, determining weights,
conducting fuzzy synthesis, and making decisions. The evaluation index data is used as
the model input, and the talent training quality evaluation results are used as the output,
implement quality evaluation of software engineering talent cultivation.

3 Experimental design and result analysis

In order to verify the effectiveness of the quality evaluation method of software
engineering professional talent training under the background of new engineering
designed in this paper, relevant experimental designs were carried out. The specific
experimental plan is as follows:

1 Experimental data: Taking software engineering students from 10 comprehensive
universities in China as the research subjects, with a student population of 40,000 to
70,000, randomly select one class of software engineering students from each
university for experimental testing, with a student population of approximately
30-50 in each class. During the testing process, relevant courses will be conducted
uniformly. After one year of conducting relevant courses, data related to software
engineering students will be collected, and the collected data will be filtered and
cleaned. The processed data will be used as experimental sample data.

2 Evaluation indicators: Zeng (2022) method, Xie and Song (2021) method and this
method are used as experimental comparison methods, and the actual application
effects of different methods are tested by comparing the cluster analysis recall rate,
clustering time consumption and evaluation accuracy of different methods of
software engineering professional training quality evaluation indicators. Among
them, the index cluster analysis recall refers to the ratio of clustering results to all
experimental samples. The higher the index, the more comprehensive the cluster
analysis results will be; Index cluster analysis time is an important index to test the
clustering efficiency. The shorter the clustering time is, the higher the efficiency is;
The higher the evaluation accuracy value, the higher the evaluation accuracy.

The comparison results of the cluster analysis recall rate of the three methods for
software engineering professional training quality evaluation indicators are shown in
Figure 2.

An analysis of the results in Figure 2 shows that the clustering recall rate of
evaluation index data of the method in this paper varies between 95-99%, that of Zeng
(2022) method varies between 75—87%, and that of Xie and Song (2021) method varies
between 67-84%. In summary, the clustering recall rate of software engineering
professional talent cultivation quality evaluation index data of the method in this paper is
higher, and the change of the recall rate is more stable, indicating that the data clustering
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results of the method in this paper are more comprehensive, the clustering process is
more stable, and the clustering performance is due to the experimental comparison

method.

Figure 2 Comparison results of cluster analysis recall rate of evaluation indicators (see online

version for colours)
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Table 2 shows the time consuming comparison results of cluster analysis of the three
methods for evaluating the training quality of software engineering professionals.

Table 2 Time consuming comparison results of cluster analysis of evaluation indicators

Clustering time consumption/s

Xie and Song
Number of experiments Zeng (2022) method ~ (2021) method ~ Method of this paper
10 86.32 35.68 9.63
20 85.47 35.74 9.58
30 84.61 32.47 6.33
40 81.43 31.49 7.54
50 82.66 36.99 7.66
60 85.24 35.84 7.21
70 84.78 30.17 7.45
80 86.32 35.87 7.36
90 79.89 34.71 7.14
100 81.63 39.88 7.55
Average value 83.84 34.88 7.75

After analysis and calculation, it can be seen that the maximum, average and minimum
clustering time of evaluation index data in this paper is 9.63 s, 7.75 s and 6.33 s. The
maximum, average and minimum clustering time of evaluation index data in Zeng (2022)
method was 39.88s, 34.88s and 30.17s. The maximum, average and minimum
clustering time of evaluation index data in Xie and Song (2021) method was 86.32s,
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83.84 s and 79.89 s. In terms of the maximum, average and minimum time of evaluating
index data clustering, the clustering time of the method in this paper is the shortest,
indicating that the clustering efficiency of index data in this method is higher.

The comparison results of the accuracy of the quality evaluation of software
engineering talent cultivation using three methods are shown in Figure 3.

Figure 3 Comparison of accuracy of talent cultivation quality evaluation results (see online
version for colours)
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xX
>
g
3 80 W
aV
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g
5 70
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—a— Method of this paper
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The analysis of the results in Figure 3 shows that, with the increase of experiment times,
the accuracy curves of the three methods all show a trend of significant fluctuation.
Among them, the maximum and minimum accuracy of talent training quality assessment
of this method are 97% and 94%, and the accuracy curve shows a stable fluctuation trend.
The maximum and minimum accuracy of talent training quality assessment in Zeng
(2022) method is 88% and 65%, and the accuracy curve shows a significant fluctuation
trend. The maximum and minimum accuracy of talent training quality assessment in Xie
and Song (2021) method is 83% and 70%, and the accuracy curve shows a significant
fluctuation trend. In summary, the method presented in this paper is more accurate and
stable, and can achieve accurate assessment of the training quality of software
engineering professionals.

In summary, the recall rate of the quality evaluation index data for software
engineering talent cultivation in this paper’s method is between 95-99%, the average
clustering time of the index is 7.75 s, and the maximum accuracy is 97%. High recall
rate, reasonable clustering time, and high accuracy have been demonstrated in the quality
evaluation of talent cultivation in software engineering. It has certain effectiveness and
reliability in the quality evaluation of talent cultivation in software engineering.

1 High recall rate: A recall rate of 95-99% means that this method can cover all
aspects of the quality evaluation of software engineering talent cultivation well,
without missing important indicators. This indicates that the method has good
sensitivity and comprehensiveness in evaluating high-quality talent cultivation.
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2 Reasonable clustering time: The clustering time with an average of 7.75 s indicates
that this method has good efficiency in processing indicator data. This result shows
that the method has good performance in quickly obtaining clustering results and is
suitable for processing large-scale data.

3 High accuracy: The maximum accuracy of 97% indicates that this method can
accurately cluster and fuzzy comprehensive evaluate evaluation indicators. High
accuracy means that this method can better distinguish different evaluation results
and provide objective evaluation basis for talent cultivation.

4 Conclusion

1 At present, there are problems with low recall rate, long clustering time, and low
evaluation accuracy in the evaluation methods of talent cultivation quality. To solve
the problems of existing methods, a new method for evaluating the quality of
software engineering talent cultivation in the context of new engineering is proposed
as the research goal.

2 Through experiments, it has been proven that the clustering recall rate of the
evaluation index data of this method varies between 95% and 99%. The average
clustering time of the evaluation index data is 7.75 s, and the maximum accuracy rate
of talent cultivation quality evaluation is 97%. Compared with other experimental
methods, this method has multiple characteristics such as good clustering effect and
high evaluation accuracy. It can optimise the talent cultivation plan for software
engineering majors, aiming to cultivate more cutting-edge talents in the industry.

3 In the context of the new engineering discipline, the quality evaluation method for
talent cultivation in software engineering has had a positive impact on deepening
educational reform, improving educational quality, and promoting the
comprehensive development of students. It encourages educators to pay more
attention to practical ability cultivation, comprehensive quality development, and
innovative educational methods, while guiding students to actively participate in
learning, adapt to the needs of the new era, and cultivate software engineering
professionals who can adapt to future social development.

4 However, this paper also has certain limitations, that is, factor analysis assumes that
the evaluation indicators are linearly correlated, and this assumption may not be
applicable to evaluation indicators in specific situations. If there are non-linear
relationships or complex interactions between indicators, factor analysis may not be
able to fully describe their intrinsic dependencies. Therefore, the next step is to
improve this method to adapt to more complex evaluation indicators.
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