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ABSTRACT

The expansion of English vocabulary is the foundation of college students' English learning and the
key to improve English learning. This project centers on the quantitative analysis of college English
vocabulary learning efficiency improvement, through the questionnaire survey to understand the use
of English vocabulary learning strategies of students. The influencing factors of English vocabulary
learning efficiency improvement are selected, correlation analysis is carried out, and then multiple
regression model is used to explore the role of each variable on the improvement of English vocabulary
learning efficiency. The results show that students most often use the metacognitive strategy of pre-
planning (3.674), and that students who are good at learning are more inclined to adopt the
metacognitive strategy to control vocabulary learning from a macro perspective. Multiple self-
elements and environmental elements together positively affect the improvement of English
vocabulary learning efficiency (p < 0.01), with the most significant effects of learning strategies
(0.482), teaching methods (0.457) and learning strategies (0.416). It is recommended to promote the
efficiency of English vocabulary learning through innovative teaching methods, combining word class
memorization, expanding the scope of reading, and vocabulary association learning.

Keywords: Multiple regression model, correlation analysis, quantitative analysis, questionnaire survey,
English vocabulary learning

1. Introduction

In the process of learning English at university, students encounter many problems in English learning.
The problems encountered in listening comprehension, reading comprehension and writing practice
are often caused by the lack of vocabulary mastery. It can be seen that to learn college English well, the
first problem to be solved is the problem of students' vocabulary [1-4]. It directly affects students'
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interest in English learning, their mastery and utilization of English-related knowledge and skills, and
ultimately affects the effect of teaching and learning. The improvement of English vocabulary learning
efficiency is affected by many factors [5-8].

First of all, it is the emotional factor. Emotional state directly affects the formation and retrieval of
memory. Positive emotions are often accompanied by better learning results. When students learn in
a relaxed and happy atmosphere, they are more likely to absorb new knowledge and memorize new
vocabulary. Therefore, creating a favorable learning environment is crucial [9-12]. Secondly, there are
social and cultural factors. Social culture is a major factor affecting vocabulary learning. When learning
English vocabulary, college students often use social media, online courses and other platforms to
observe the habits and expressions of native English speakers [13-16]. This kind of online learning not
only broadens their vocabulary, but also improves their language application skills [17]. In addition,
motivation plays an indispensable role in vocabulary learning. Intrinsic motivation and extrinsic
motivation together influence learners' behaviors and attitudes [18-19]. For college students, the
purpose of learning English vocabulary varies, some want to pass the IELTS exam, while others want
to be able to communicate fluently. No matter where the motivation comes from, a strong sense of
purpose enables students to maintain endurance and resilience in the face of difficult learning tasks
[20-23]. In addition, the factors affecting the improvement of English vocabulary learning efficiency
include study time, study method, study frequency, etc. Multiple regression model is one of the
commonly used tools in educational research, which can help teachers and students to analyze and
explain the causal relationship between different variables, which is of great significance to improve
English learning efficiency [24-27].

Literature [28] designed an intelligent recommendation system for English vocabulary learning
using an intelligent recommendation model, which is based on machine learning algorithms to predict
students' abilities and learning styles, which is conducive to mobilizing students' interest in learning
and improving teaching effectiveness. Literature [29] used quasi-experimental and quantitative
methods to explore the effects of multiple associative vocabulary teaching strategies and traditional
strategies on students' vocabulary development. It was emphasized that associative vocabulary
teaching strategies were more effective than traditional vocabulary teaching strategies. Literature [30]
conducted a meta-analysis of the results of vocabulary learning using mobile devices and vocabulary
learning using traditional learning methods. It revealed that learning vocabulary using mobile devices
leads to greater achievement compared to traditional methods. Literature [31] examined the
application of adaptive learning model of English vocabulary in the field of English teaching and
learning. It revealed its effectiveness in improving learners' vocabulary acquisition, memorization and
overall language proficiency. Literature [32] explored the effectiveness of adaptive algorithms in
English vocabulary learning and emphasized that the algorithms are effective in enhancing students'
English vocabulary learning. Literature [33] explored the connotation of Al technology and its
principles of natural language understanding, and analyzed the advantages of its application in the
field of education, proposing practical measures for adopting Al tools in the input-output stage of
English language learning. Literature [34] and literature [35] explored the influence of songs on
English vocabulary learning. It reveals that song-based learning not only enhances students' English
vocabulary learning efficiency, but also is well received by students. Literature [36] considered the
strategies that students prioritize when learning English vocabulary. Guessing the meaning of words
based on context, looking up in the dictionary and memorizing vocabulary words were emphasized as
the most common vocabulary learning strategies used by students. Strategies such as note-taking and
asking for help were rarely used.

The above studies explored the improvement of English vocabulary learning efficiency from
methods such as song learning method and mobile device learning method, which not only showed
the importance of English vocabulary to the improvement of English learning and the quality of English
teaching, but also reflected the importance that academics have attached to the improvement of
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English vocabulary. However, at present, the research on the application of multiple regression
modeling in English vocabulary learning is still relatively rare.

In this paper, we design a scale of English vocabulary learning strategies and select the influencing
variables of learning efficiency improvement from the factors of own environment and external
environment, and use questionnaire survey method to investigate the first grade students in a school.
The collected data were statistically analyzed to reveal the use of English vocabulary learning
strategies, and the differences in the use of learning strategies among students with different English
proficiency levels and students of different genders were discussed. Subsequently, correlation analysis
of each English vocabulary learning efficiency improvement influencing variable was conducted and
regression hypotheses were proposed. Then the multiple regression analysis model is applied to
analyze the relationship between each variable and English vocabulary learning efficiency
improvement through model testing and regression analysis. Finally, the results of the analysis are
synthesized to explore the strategies for the improvement of college English vocabulary learning
efficiency.

2. Research survey design

In order to better enhance the efficiency of college English vocabulary learning, the study first
conducts a questionnaire survey on the research subjects in order to understand the current status of
the use of English vocabulary learning strategies of these research subjects, and then utilizes the
multiple regression equations to excavate the influencing factors of the enhancement of English
vocabulary learning efficiency. The survey design of this paper is as follows.

2.1. Subjects of study

The questionnaire of this study was sent to some first-year students of a university in M. The
questionnaire was distributed in the middle of June 2024, and 352 questionnaires were distributed
and 329 were retrieved, with a recovery rate of 93.47%. Removing 13 invalid questionnaires, a total
of 316 valid questionnaires were obtained, and the effective recovery rate of the questionnaires was
96.05%.

2.2. Questionnaires

2.2.1. Learning Strategies Questionnaire. The English Vocabulary Learning Strategies Questionnaire
is divided into two parts: the first part is the respondents' personal data, and the second part is the
vocabulary learning strategies, which consists of 15 questionnaires covering three metacognitive
strategies (including pre-planning, self-assessment, and self-supervision) and seven cognitive
strategies (including repetition, categorization, contextualization, looking up in the dictionary, doing
exercises, making connections, and note-taking). On a five-point scale, students choose the option that
most closely matches their learning strategy from "1=this sentence is not suitable for me", "2=this

sentence does not apply to me at all", "3=sometimes it applies to me, sometimes it does not apply to

me", "4=this sentence applies to me basically", and "5=this sentence applies very well to me".

2.2.2. Influencing factors questionnaire

1) Selection of Influencing Factors. In this paper, students' own environmental factors (English
knowledge X1, learning attitude X2, learning strategy X3, learning motivation X4) and external
environmental factors (learning tools X5, teaching philosophy X6, teaching style X7, teaching attitude
X8) are selected as the influencing factors for the improvement of college English vocabulary learning
efficiency.

2) Questionnaire Design. According to the above selection of influencing factors, the questionnaire is
divided into two parts and eight dimensions, namely, own environment factors and external



4752 J. ZHANG

environment factors, and the questionnaire questions are designed based on these eight dimensions,
with a total of 30 question items. Likert five-point measure was used.

2.3. Research methodology

For the collected data, this study used statistical methods such as mean, standard deviation,
correlation analysis and multiple regression model to process them. Taking English knowledge,
learning attitude, learning strategy, learning motivation, learning tools, teaching philosophy, teaching
style, and teaching attitude as independent variables, and English vocabulary learning efficiency
improvement as dependent variables, the study utilizes multiple linear regression modeling to explore
how these factors affect the improvement of English vocabulary learning efficiency in universities, and
to find out the key factors affecting the improvement of English vocabulary learning efficiency.

2.3.1. Correlation analysis methods.Correlation analysis is a test of the correlation between the
independent variables and the dependent variable and is a precursor to linear regression analysis. If
correlation analysis reveals that some independent variables are not correlated with the dependent
variable, then regression analysis is not necessary. If correlation exists, the exact relationship between
them is further verified through regression analysis. In addition, correlation analysis can also
determine the covariance of the respective variables, if some of the independent variables have high
correlation, then there may be covariance.

In statistics, correlation analysis is usually described by Pearson's correlation coefficient correlation
coefficient. It is expressed by 7 and the formula is shown in (1):

i=1

e (1)
S S0

i=1 i=1

where 71 isthe samplesize, X;, )y, arethe I pointobservations correspondingto variables X, JV,
X isthe X sample mean,and )V isthe Y sample mean.

From the formula, we can see that the range of values of » is [-1,1] and if |7’| <1, then the closer
|l’| to 1, the higher the correlation between X and V. If =0, then X and )V are not linearly
correlated. If r=-1, then X and JV have a perfectly negative linear correlation. If =1, then X
and Y have a perfect positive linear correlation.

2.3.2.  Multiple regression models.The general process of multiple linear regression analysis consists
of three main steps: first, establishing dependent quantitative relationships, i.e., estimating regression
statistics and regression equations. Second, estimating the off-regression error and testing statistical
hypotheses on the regression equation and regression statistics. Third, further utilization of the
regression equation.

1) Establish a quantitative relationship between Y dependent X . Assumin%(that the dependent
variable Y has a linear relationship with multiple independent variables X Xy Xy X, and an
error term & ,a classical model of 7?-element linear regression is obtained:

Y,.=a+b1Xl.1+b2X,.2L+ijl.y+ka,.m+ei=);l.+e,. (2)

where: i=1,2,....,n denotes the i nd set of observations, j=L2,....,m denotes the J th
independent variable, b, denotes the partial regression coefficient, and €; denotes the random
error. It is represented by the matrix as:

Y=Y +E=XB+E (3)
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Where Y isa vector of dependent variable observations, Y’ isavector of regression values, B
is a vector of partial regression coefficients of the independent variables, X array is the structure
matrix or so called design matrix, and E s the error vector, which are denoted as follows:

),1 1 Xll X12 L Xl L le
),2 1 X21 X22 L X21 L 2m
L L L L L L L L
Y= ;X =
)/i 1 Xil Xi2 L le L Xim
L L L L L L L L
Yn 1 an Xn2 L Xn/' L Xnm
(4)

a B, 2

b, B, )

L L L

b, B, &

L L L

bm Bm+l en

2) Estimation of off-regression errors and statistical hypothesis testing of regression equations and
regression statistics. The most commonly used parameter estimation method in classical models is
ordinary least squares estimation (LSM), while maximum contingency estimation or moment
estimation is mostly used in non-classical models. In this paper, ordinary least squares estimation is
used.

For 7 set of sample observations (Y,-,X,;,-), i=12,...,n,and j=0,1,....,m of the dependent and
independent variables, after obtaining the parameter estimates of the sample function, then the
regression statistic of Y can be obtained Y'. According to the definition of regression, the sum of
squares from the regression must be minimized, i.e., the regression statistic of the dependent variable
to must be satisfied:

Q=RSS=Zn:(Yi—2.)2=z”:(yi—a—ibjxg] — min (5)

The matrix is of the form O=RSS=E'E=Y'Y-B'X'Y =YY -B'K .
Take the first order partial derivatives for @ and b respectively and make the partial derivatives
zero to obtain the system of regular equations:

D (a+bX, +bX, +L+b, X, )= Y,

> (a+bX, +bX, +L+b,X, )X, =YX,
Z(a+b1Xli+b2X2i+L+bmiXmi)X2i:ZKXZi (6)
M

Y (a+b X, +b,X, +L+b, X, )X, =YX,

expressed in terms of a matrix:
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n Yx, L Yx, Z
ZXII ZXIZI L ZXliXmi b]2
L L L L I
2
ZXmi ZszXlz L ZXli bm (7)
1 1 1 1Y}
— Xll XIZ L Xln Y;
L L L L L
Xml XmZ L an Yn

00 6Y’Y—ZB’X’Y+B’X’XB)
= = B =-2X'Y+2X'XB=0.

Solving this system of regular equations yields the following result:

or expressed as:

B=(X'X)' X'Y=A"K=CK (8)

Where, A4 is the information array, K is the constant array and C is the inverse of the
information array.

After obtaining the regression statistics, a significance test for linear regression can be made by
decomposing the sum of squares and degrees of freedom i.e. /' test or by calculating the sampling
error of the regression parametersi.e. ? test.

The procedure for the F' testis as follows:

v, _ bzz /¢y

5= s, 0l n-m - ©)

b’
U=ss,-0.U, :j,MSU =U/m
J (10)
MS, = Qo j=12,Lm
° n-m-1 7
where MS,, is the linear regression mean square, MS, is the off-regression mean square, U, is
the partial regression sum of squares, O is the off-regression sum of squares, 7 is the number of
groups of observations, 7 is the total number of independent variables, and SS, is the sum of
squares of the off-means V ofthe Y.
The procedure for the ? testis as follows:

fj ==t (11)

Sb/ Sb/
|0
S, =SY/X\/CTjaSY/x “\—m-1) (12)

where Sy, is the standard deviation from the regressionand S,; is the standard error of the partial
regression coefficient for the Jjrd variable. Theoretically the F testand the ! test are equivalent
and they are squared, i.e. F; th.

3) Further utilization of regression equation. The least squares regression and the significance test can
be used to obtain the effect of the respective variable on the dependent variable, as well as the
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magnitude and manner of the effect, i.e., whether it is positive or negative, and the main influencing
factors can be identified.

After modeling, the regression equation needs to be tested for significance to verify the correctness
of the regression model.

A common method to test the significance of the regression equation is the F-test.

F-test: to test the overall significance of the regression equation, ANOVA is used to test the
significance of the linear relationship between all independent and dependent variables.

Construct the following hypothesis testing problem:

Hy:f=p=...=f,=0

H :Jie{l,2,....p},B #0 (13)
If the original hypothesis H, holds, i.e. A =0, constructthe ¥ statistic:
B RSSE/SJL\Q//—Z—fF(p’N_p_D (14)
The F statistic should be satisfied given the confidence level l-a.
P{F>F,(p,N-p-1}<a (15)

According to the principle of “small probability events will not occur in a test”: under the premise
that HO is correct, if F'>F,(p, N—p-1), there are enough reasons to think that the original
hypothesis is incorrect, so as to reject the original hypothesis.

Since the F-value is equivalent to the F-statistic, the p-value of the F-statistic is used in this paper to
test the significance of the regression model.

The p-value is a value used to determine the result of a hypothesis test and is the probability that
the overall population deviates more from the original hypothesis than the resulting sample when the
original hypothesis proposition is valid. If the P-value is small, the original hypothesis proposition is
to be doubted based on the theory that small probability events are unlikely to occur in a single trial
or observation, and the original hypothesis proposition can be ruled not to be true in problems that
require a decision to be taken. Generally the test level & is given in advance (in this paper we take
& =0.05),and when P<x &, the original hypothesis is rejected, otherwise the original hypothesis is not
rejected.

3. Findings and quantitative analysis
3.1. Analysis of English Vocabulary Learning Strategies

3.1.1. Learning strategy use.English vocabulary learning strategies are categorized into
metacognitive and cognitive strategies. The use of university English vocabulary learning strategies is
shown in Figure 1. Among the three metacognitive strategies, pre-planning is more frequently used
with the highest mean value of 3.674, and self-assessment and self-monitoring are relatively less
frequently used. Among the cognitive strategies, three strategies such as repetition, contextualization
and note-taking were used more frequently, with mean values of 3.058, 3.092 and 3.544, respectively,
while four strategies such as categorization, dictionary checking, doing exercises and making
connections were used less frequently, with the mean results all below 3.
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Fig. 1. The use of English lexical learning strategies

3.1.2. Analysis of differences in English proficiency.In order to compare the use of strategies among
students with different levels of English achievement, 80 students who participated in the
questionnaire survey were selected, and the first 15 were selected as the group of academically gifted
students and the last 15 were selected as the group of academically disadvantaged students according
to the English single-subject scores of the college entrance examination in descending order, totaling
30 students. The mean and standard deviation data of the two groups are shown in Table 1.

The mean values of metacognitive strategies used by the academic excellence group are higher than
those of the struggling students group, with the mean values of the two groups being 3.186 and 2.610
respectively, which means that students with excellent academic performance are better able to
regulate English vocabulary learning on a macro level, better able to plan in advance, self-evaluate and
self-supervise, and more conscious of their learning.

In terms of the use of cognitive strategies, both groups of students can use certain vocabulary
learning strategies. In terms of repetition, contextualization and doing exercises, the mean value of the
struggling group is slightly higher than that of the gifted group. For several other strategies, including
categorization, dictionary searching, linking and note-taking, the means of the gifted group are higher
than those of the struggling group, and the biggest difference is in the linking strategy, with the means
of the gifted and struggling groups being 3.297 and 2.306 respectively.
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Table 1. The average and standard deviation data of the two groups

Mean Standard deviation
Categories Strategy Excellent Poor Excellent Poor
learning learning learning learning
Preplan 3.662 2.771 0.966 0.952
Metacognitive

Self-assessment 3.036 2.478 0.956 0.986

strategy
self-supervision 2.859 2.581 0.963 1.069
Repetition 3.139 3.163 1.002 0.931
Classify 3.115 2.716 0.989 0.954
Context 3.038 3.129 1.145 0.954

Cognitive o

Dictionary finder 3.275 2.701 0.997 1.052

strategy
Do exercises 3.021 3.182 0.963 0.968
Connection 3.297 2.306 1.009 0.953
Take notes 3.797 3474 1.271 1.191

3.1.3. Analysis of gender differences among students.The English vocabulary learning strategy use
of students of different genders is shown in Table 2. Both male and female students can use various
strategies in vocabulary learning, but female students use learning strategies more frequently than
male students, and the overall English vocabulary learning strategy use of female and male students is
3.240 and 2.790 respectively.Among them, the greater differences are in the three strategies of self-
assessment, self-monitoring, dictionary checking, and note taking, with the difference values of 0.929,
0.670,0.633,and 1.116.

Table 2. The use of English lexical strategies for different gender students

Mean Standard deviation
Categories Strategy
Female Male Female Male
Preplan 3.812 3.446 0.964 0.998
Metacognitive
Self-assessment 3.134 2.205 0.982 0.978
strategy
self-supervision 3.095 2.425 1.018 0.995
Repetition 3.011 2.826 0.936 1.001
Classify 2.939 2.761 0.973 0.958
Context 3.029 3.167 0.956 0.973
Cognitive o
Dictionary finder 3.254 2.621 0.936 0.998
strategy
Do exercises 2.878 2.758 0.981 0.995
Connection 3.046 2.613 1.015 1.082
Take notes 4197 3.081 0.981 1.006




4758 J. ZHANG

3.2. Correlation analysis and regression hypothesis

3.2.1. Correlation analysis.The degree of correlation between the independent and dependent
variables is measured using Pearson's product-difference correlation. The Pearson correlation
coefficient varies between -1 and +1, when r>0 indicates that the two variables are positively
correlated, r<0 indicates that the two variables are negatively correlated, the larger the absolute value
of r, the stronger the correlation between the two variables. It is generally accepted that: |r|20.8, it can
be considered that the two variables are highly correlated. 0.6<|r|<0.8, it can be considered that the
two variables are highly correlated. 0.4<|r|<0.6, it can be considered that the two variables are
moderately correlated. 0.2<|r|<0.4, it can be considered that the two variables are poorly correlated.
[r|<0.2, it can be considered that the two variables are basically uncorrelated.

The correlation analysis of the factors influencing the improvement of English vocabulary learning
efficiency (IEIIE) is shown in Fig. 2, **significantly correlated at the 0.01 level (bilaterally) and
*significantly correlated at the 0.05 level (bilaterally). Overall, the correlation coefficients between
English language proficiency of high school students and each of the influencing factors are in the
range of 0.402-0.563, and there is a moderate correlation between the improvement of English
vocabulary learning efficiency at university and each of the influencing factors.

— 1.000
- 0.852
X7 x| o | e ek | e | ek SRR 561 ().491
W X6 e | x|k || owx SRR 309 0.476 0.546 L 0.703
D
=
£ X5 e | e | e | BEER0.5790.501 0.542 0.402
«<
> X4 wx | e | oex B0 564 0.449 0,571 0.308 0.498 - 0.555
X34 *#* |+ B0 .3520.562 0.513 0.3440.444 0.563
. - 0.406
X2+ ** B0.5520.27210.521 0.493 0.434 0.449 0.547
X14110.5350.3950.31810.39310.25910.488 0.317.0.478
T T T T T T T T — 0.258

T
X1l X2 X3 X4 X5 X6 X7 X8 IEIE

Variables

Fig. 2. The correlation between the influence factors of the efficiency of English lexical learning

3.2.2. Regression assumptions.Usually, Pearson correlation coefficient mainly describes the degree
of correlation between variables, while the specific description of interdependent quantitative
relationships between different variables, such as the relationship between the influence of variables,
the degree of influence and the direction of the influence of the variables, etc., is realized through
regression analysis. Based on the Pearson correlation analysis in the previous section, the following
hypotheses are made in this study for the convenience of research and drawing valid conclusions:

H1: English knowledge has a positive influence on the improvement of English vocabulary learning
efficiency.

H2: Learning attitude has a positive influence on the improvement of English vocabulary learning
efficiency.

H3: Learning strategies have a positive effect on English vocabulary learning efficiency.

H4: Learning motivation has a positive influence on the improvement of English vocabulary learning
efficiency.
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H5: Learning tools have a positive influence on the improvement of English vocabulary learning
efficiency.

H6: Teaching philosophy has a positive influence on the improvement of English vocabulary learning
efficiency.

H7: Teaching methods have a positive influence on the improvement of English vocabulary learning
efficiency.

H8: Teaching attitude has a positive influence on the improvement of English vocabulary learning
efficiency.

3.3. Basic test and regression process

3.3.1. Basictests

1) Diagnosis of multicollinearity. Multicollinearity refers to the phenomenon of model estimation
distortion or difficulty in accurately estimating the relationship between variables due to precise
correlation or high correlation between the dependent variables in a linear regression model. The
presence of multicollinearity in multiple linear regression is mainly tested by eigenvalues, conditional
indices, tolerance, and variance inflation factor (VIF). The study shows that the eigenvalues of all
independent variables are greater than 0.01, the conditional indices are less than 30, the tolerances
are greater than 0.01, and the VIF values are less than 10, which indicates that there is no
multicollinearity among the independent variables. Regression analysis of multiple covariance
diagnosis is shown in Table 3, the results of multiple covariance test in this study are less than 10,

which meets the standard requirements, so it is suitable for regression analysis.
Table 3. Multiple conlinear diagnosis of regression analysis

Common linear statistics
Model
Eigenvalue Conditional index Allowance VIF
(Constant) 7.659 1.000

X1 0.058 12.596 0.655 1.401
X2 0.045 13.273 0.708 1.445
X3 0.039 11.419 0.611 1.761
X4 0.034 14.781 0.694 1.715
X5 0.037 12.261 0.688 1.754
X6 0.023 11.333 0.746 1.642
X7 0.014 13.438 0.795 1.718
X8 0.015 15.328 0.673 1.345

2) Normal distribution of residuals and variance chi-square test. The histogram of regression-
standardized residuals and the scatter plot of regression-standardized residuals are used to determine
whether the residuals are normally distributed and whether there is heteroscedasticity. Figure 3
shows the histogram of regression standardized residuals, and the residuals conform to the normal
distribution, indicating that the fitting effect is good. Regression standardized residuals scatter plot
shown in Figure 4, in a specific range of predicted values no matter how to change, the corresponding
residuals are always in the vicinity of the 0 level line, the amplitude remains basically stable, there is
no obvious sign of heteroskedasticity. It can be determined that there is no significant difference
between the standardized residuals and the standardized normal distribution, which indicates that
the conditions are met and the regression model is appropriate and feasible.



4760 J. ZHANG

20 - - Frequency

Ju—
W
1

—_
o
1

Frequency

-36 -3 -24-18-12-06 0 06 12 1.8 24 3 3.6

Normalized residual damage

Fig. 3. Residual histogram of regression normalization

4 ¢ °
& : ° ‘
g o %o °
S 27 . ¢ e® ° o °
= .‘..
2 M Y Y R . °*°
£ 07 o * o: ® o'e s ‘
= ° 0 0% oq0, °
g [ ) ..‘ P
= * 0, %,
= 0 . 0o %% o o
E @ oo ® o® o®
=)
4 Y [ PY %
4 e o . ° °
T T T T T
4 2 0 2 4

Regression normalization predictive value
Fig. 4. Normalized residual dispersion point

3.3.2. Regression analysis.The eight independent variables were sequentially entered into the
regression model, and the regression coefficients and significance tests of the equations are shown in
Table 4. The standardized multiple linear regression equation is obtained as:

[EIIE=0.363*X1+0.416*X2+0.482*X3+0.201*X4+0.276*X5+0.358*X6+0.457*X7+0.322*X8

From the results of the coefficients of the standardized multiple linear regression equations, each
factor has a positive effect on the improvement of English vocabulary learning efficiency (p < 0.01), i.e,,
English knowledge X1, learning attitude X2, learning strategy X3, learning motivation X4, learning
tools X5, teaching philosophy X6, teaching style X7, and teaching attitudes X8 have a significant
positive effect on the improvement of English vocabulary learning efficiency, supporting the
Hypotheses H1~H8. Among them, learning strategy X3, teaching style X7 and learning strategy X3
have the greatest influence, with the values of standardized regression coefficients of 0.482, 0.457 and
0.416, respectively.
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Table 4. Regression coefficient and significance test of equation

Nonnormalized Normalized
Model coefficient coefficient

B SD Beta T Sig.

(Constant) 0.595 0.075 10.610 0.027
X1 0.358 0.039 0.363 1.443 0.001
X2 0.424 0.051 0.416 1.418 0.003
X3 0.489 0.065 0.482 2.794 0.000
X4 0.208 0.074 0.201 1.696 0.009
X5 0.248 0.084 0.276 2.269 0.001
X6 0.371 0.082 0.358 3.621 0.007
X7 0.458 0.065 0.457 1.485 0.002
X8 0.317 0.053 0.322 1.671 0.006

4. Strategies for Improving the Efficiency of English Vocabulary Learning in
Universities

Vocabulary is the foundation of language learning. Both mother tongue and second language learning
require learners to master a large amount of vocabulary. Based on the previous quantitative analysis
of the efficiency improvement of college English vocabulary learning, this chapter discusses the
strategies for improving the efficiency of college English vocabulary learning.

4.1. Innovative teaching methods

University teachers can study a variety of teaching methods to continuously improve students' interest
in learning. For example, when teaching words, pictures can be used to strengthen students' memory,
and students can also be asked to make sentences using the words they have just learned, integrating
teaching strategies with small games to stimulate students' interest in learning and improve their
motivation to learn vocabulary.

4.2. Memorization in combination with word classes

Students strengthen their understanding of vocabulary with the help of the connection between
similar words, and whenever they see a word they will be able to enumerate its different forms and its
near-synonyms and antonyms to expand from one word to many words, thus forming a chain
vocabulary learning approach that can improve the efficiency of vocabulary learning of students.

4.3. Expanded reading

The learning of English is usually divided into four parts: listening, speaking, reading and writing, and
reading is a better way to improve vocabulary in the process of students' English learning. By
expanding the scope of reading and strengthening the “interaction” with vocabulary, the vocabulary
reading capacity can be improved.

4.4. Vocabulary association learning

The learning of English vocabulary is also inseparable from daily life. Nowadays, many signs or places
in public places are labeled in English, and students should pay more attention to these aspects in their
lives. Mastering vocabulary through their own observations can deepen students' memory and
stimulate their thinking at the same time. When memorizing vocabulary from textbooks, students can
also develop an associative approach, linking abstract words with real objects in daily life and creating
situations to deepen their understanding.
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5. Conclusion

The importance of English vocabulary learning as the foundation of English learning is self-evident.
This study investigates the improvement of college English vocabulary learning efficiency, analyzes the
use of English vocabulary learning strategies, and mines the influencing factors of the improvement of
English vocabulary learning efficiency based on the multiple regression model, and then proposes the
strategies for the improvement of college English vocabulary learning efficiency.

1) Pre-planning (3.674) is the most frequently used metacognitive strategy, while repetition,
contextualization and note-taking are the more frequently used cognitive strategies, with statistical
means greater than 3. Students with good academic performance use metacognitive strategies more,
and students with poor academic performance use more strategies such as repetition,
contextualization and doing exercises. Female students (3.240) used various vocabulary learning
strategies more frequently than male students (2.790).

2) The positive effects of eight own environment and external environment factors on the
improvement of English vocabulary learning efficiency were verified by multiple regression analysis,
and all the hypotheses made in the study were verified. Among them, learning strategy, teaching style
and learning strategy have the most significant effect on English vocabulary learning, with
standardized coefficients of 0.482, 0.457 and 0.416 respectively.

College English vocabulary learning needs to guide students to adopt effective strategies, and
students can improve the efficiency of vocabulary learning through word class memorization,
expanding reading and vocabulary association learning. At the same time, teachers should innovate
teaching methods to stimulate students' interest in vocabulary learning and cultivate their ability to
learn vocabulary independently. Only by memorizing vocabulary scientifically can students really
improve the efficiency of vocabulary mastery and use vocabulary appropriately in language learning
and communication.
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