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Abstract 

College English is a compulsory course of Non-English majors. It is not only a basic course to learn language, but also to 

expand knowledge and know global cultures. College English, guided by foreign language teaching theory, mainly involves 

English knowledge and practical skills, cross-cultural communication and learning strategy. Its instructional goal is to train 

students’ comprehensive and practical ability, especially their listening and speaking skills. Thus, they can communicate with 

others in English in their study, work and social intercourse, increase their capacity of independent study and overall cultural 

awareness, so as to fit well with the demands of national development and international exchange. It is a tool with cultural 

connotation. Thus, we must take full consideration of training students’ cultural awareness and teaching worldwide cultural 

knowledge while designing the college English courses. That means College English Curriculum Requirements attach 

importance to culture. It is an irresistible trend that language and culture is of equal significance. Therefore, Teachers must 

enhance their cultural cultivation, store cross-culture knowledge and draw lessons from advanced teaching theory. Through 

various teaching and extracurricular activities, they should enhance students’ awareness of cross-culture and communication 

competence, as well as the cognition and unde rstanding of different countries and cultures. In this way, we can cultivate 

graduates with both solid professional foundation and ability of international exchange. At the same time, College English 

teachers must have digital awareness and collect true data in teaching, using effective data to do quantitative research and 

analysis, such as One-Sample T Test, Independent - Samples T Test, Paired - Samples T Test, One - Way ANOVA, Correlation 

Analysis, Factor Analysis and so on. So that College English teachers can solve the problems effectively in teaching by data 

analysis. 
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1. Introduction 

The Outline of the 14th Five-Year Plan and the Vision 

2035 (draft) proposes to embrace the digital age, activate the 

potential of data elements, accelerate the construction of dig-

ital economy, digital society and digital government, and 

drive the transformation of mode of production, mode of life 

and mode of governance with digital transformation as a 

whole. In the future, intelligent data will continue to pene-

trate into various key fields and links of people's production 

and life, and comprehensively help the construction of digital 

China [1]. With the development of the society, Higher edu-
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cation is also making progress rapidly, moving towards high 

quality gradually with the rapid progress of domestic college 

reforms. The construction of an efficient information man-

agement method is an important part of colleges and univer-

sities during the reform. Informatization construction can 

help colleges and universities to collect, organize and ana-

lyze the massive amounts of data generated in teaching at 

school quickly and efficiently [2]. 

In the era of big data, empirical research and quantitative 

research have become important aspects of talent cultivation. 

Learn the characteristics of the big data era and understand 

the significance of data analysis skills in talent cultivation. 

The popularization of informatization has generated a large 

amount of data in various industries, such as daily sales data 

and commodity flow data generated in the commercial field, 

daily production process control and raw materials generated 

in the production field Status data, daily student learning 

behaviors and status data generated in the field of education. 

Should we put these data there, or use them to identify pat-

terns in commercial sales, product production, learning, and 

teaching? The answer is self-evident: speak with data. Quan-

titative research has become a consensus in today's society to 

analyze and handle problems, and data analysis and pro-

cessing abilities have also become the core competitiveness 

of contemporary talents [3]. With the expansion of data scale 

and the acceleration of data creation frequency, data analysis 

and data processing are no longer simple technologies, but 

have become a profession and an industry. So, the concept of 

"big data" emerged." Information explosion" and "big data" 

are important features of today's era. What exactly is "big 

data"? Big data refers to the massive amount of data generat-

ed by the daily operations of internet companies and accu-

mulated through user network behavior. The emergence of 

"big data" is not accidental, it is a process that must be expe-

rienced in today's highly developed information and net-

working era, where data is everywhere. "Big data" is a term 

that carries cultural genes and marketing concepts, while also 

reflecting the trends in the development of the technology 

field. This trend opens a new door to understanding the 

world and making decisions. Today's society is known as the 

era of big data, which includes three levels of meaning. First-

ly, data has penetrated into various industries, and humans 

are constantly dealing with it. Secondly, the volume of data 

is enormous. Through the teaching practice of the course 

“Selection of Statistical Methods and Implementation of 

SPSS”, this study explored the establishment of biostatistics 

education model suitable for postgraduates majoring in biol-

ogy, and further explored the connotation of ideological and 

political education in the course [4]. 

Informatization construction and data analysis can help 

College English teachers analyze current situation of teach-

ing and find the problems of teaching, evaluating future de-

velopment effectively, solving the problems in College Eng-

lish teaching. With the results of the informatization con-

struction of a domestic university, this paper will analyze 

various methodology of dealing with teaching data, such as 

One-Sample T Test, Independent - Samples T Test, Paired - 

Samples T Test, One - Way ANOVA, Correlation Analysis, 

Factor Analysis and so forth, drawing corresponding conclu-

sions based on some actual data in teaching. These data 

analysis method will provide colleges and universities with 

more data support, making teachers and students realize the 

importance of data analysis culture, increasing college stu-

dents’ degree of recognition on data analysis awareness, and 

improving non- English majors’ data analysis sensitivity [5]. 

This kind of sensitivity and method can make teachers adjust 

corresponding teaching strategies better, and improve the 

construction level of all aspects in teaching, improving the 

teaching efficiency of College English and serving the young 

people better. 

2. T Test 

The basic idea of hypothesis testing is to first propose hy-

potheses about the population parameter values, and then use 

the information provided by the sample to verify whether the 

previously proposed hypotheses are valid. If the sample data 

cannot fully prove and support the hypothesis, then under 

certain probability conditions, the hypothesis should be re-

jected; On the contrary, if the sample data cannot fully prove 

and support the hypothesis, the rationality and authenticity of 

the hypothesis cannot be overturned. The above hypothesis 

testing and inference process is based on the principle of 

small probability, which means that a random event with a 

very small probability of occurrence is almost impossible to 

occur in a specific experiment [6]. More and more liberal 

arts majors are offering SPSS statistical courses, teaching the 

use of SPSS as a statistical analysis tool. Its teaching content 

integrates research methods, statistical methods, research 

case scenarios, and data, making it an important course for 

humanities students to integrate humanities and science [7]. 

The SPSS software is easy to operate, and for beginners or 

related practitioners, commonly used tools and methods can 

be basically completed through menu operations and dialog 

boxes. There is no need for programming or memorizing 

complex calculation formulas. Simply input data and under-

stand the terminology of relevant methods to obtain the de-

sired results, which can be applied to students from different 

majors SPSS software is compatible with multiple data file 

formats, including DAT, SLK, DBF, and other file formats 

that can be opened in SPSS software SPSS software has 

powerful chart functions, and the generated graphics for 

analysis can be saved in various graphic formats [8]. 

2.1. Definition of T Test 

T Test, That is, the significance of the difference between 

the two groups of data, it can be classified Paired-Samples T 

Test and Independent Sample T-test. 

http://www.sciencepg.com/journal/her


Higher Education Research http://www.sciencepg.com/journal/her 

 

72 

2.2. The Usage of T Test 

1. Compare whether there is a significant difference be-

tween two small sample groups 

For example: 

Are the pre-test data of the two classes the same? 

Is there a significant difference before and after the im-

plementation of a certain teaching strategy in a teaching class? 

Method: 

Two-sided test of mean value 

2. After some intervention, has the sample improved? For 

example: 

Whether the two groups of patients with the same pre-test 

are effective after one group tries the new drug. 

Method: 

One-sided test of mean value 

2.3. Paired-Samples T Test 

T Test Review and Basic conditions for performing T Test 

on data: 

Data type: 

1) Range data or sequencing data with a high degree of 

differentiation 

2) Distribution pattern: 

3) Meet the normal distribution, or close to it 

Example of Paired Samples T Test: 

For example: 

It is known that the first, second and third time College Eng-

lish Test scores of Class One, Freshman of Marxism majors are 

shown in the list. Please check whether there is a significant 

difference between the first and second time College English 

Test scores? Whether there is a significant difference between 

the first and third time College English Test scores? The Col-

lege English Test scores and data is in the following Picture One. 

 
Figure 1. Paired Samples Data. 

Analysis: 

Conduct a difference test on two English scores to check 

for any significant differences. 

If Paired-Samples T Test is used, the following questions 

should be clarified: 

1) The English score follows a normal distribution 

2) It is two exams targeting the same group of samples, 

and there is a one-to-one correspondence between the 

scores 

3) Perform Paired-Samples T Test on English scores 

Normal Distribution data 
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Figure 2. Normal Distribution data. 

Application of Paired Sample T Test 

Implementation process - based on SPSS (Statistical Pack-

age for the Social Sciences) functionality 

1) Determine whether the two English scores meet the re-

quirements Normal Distribution (K-S test or S-W test) 

2) Perform Paired Sample T Test 

Analysis  Comparison of mean  T Test for 

Paired Samples 

a. Select variable 1: English 1 

b. Select variable 2: English 2 

Set the confidence interval to 95% 

Finally "confirm" 

3) Read Output Results 

Observing the sig value (i.e. testing probability P-value) 

P> 0.05 not significant 

P<0.05 significant 

Table 1. (NPar Tests). 

One-Sample Kolmogorov-Smirnov Test 

 

English1 English2 English3 

N 143 143 143 

Normal Parametersa,b 
Mean 83.71 83.53 93.39 

Std. Deviation 7.013 6.906 7.126 

Most Extreme Differ-

ences 

Absolute 0.079 0.084 0.086 

Positive 0.061 0.084 0.083 

Negative -0.079 -0.079 -0.086 

Test Statistic 0.079 0.084 0.086 

Asymp. Sig. (2-tailed) .028c .015c .011c 

Exact Sig. (2-tailed) 0.313 0.251 0.222 
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One-Sample Kolmogorov-Smirnov Test 

 

English1 English2 English3 

N 143 143 143 

Point Probability 0.000 0.000 0.000 

a. Test distribution is Normal. 

b. Calculated from data. 

c. Lilliefors Significance Correction. 

 

Using SPSS to deal with the test data, making full use of 

its functionality and implementation process we can get the 

result from Table 1 (NPar Tests), that is to say the Nonpara-

metric Statistical Test, the first, second and third English 

Test we get Exact Sig. The Exact Sig of the first English Test 

is 0.313, The Exact Sig of the second English Test is 0.251, 

The Exact Sig of the third English Test is 0.222, all of them 

are big than 0.05, so the English score follows a normal dis-

tribution, we can deal with the data by SPSS to get the re-

search result. Clustering is an important algorithm in data 

mining, which analyzes data objects in daily life by grouping 

objects with similar or similar properties into one class, and 

grouping objects with different properties into different clas-

ses. By studying clustering analysis, we can extract useful 

information from complex real-life situations, better analyze 

data, and reflect social information in daily life [9]. 

Table 2. Paired Samples Statistics. 

Paired Samples Statistics 

 

Mean N Std. Deviation Std. Error Mean 

Pair 1 
English1 83.71 143 7.013 0.586 

English2 83.53 143 6.906 0.577 

We can get the Mean from Table 2. The first English Test, that is to say the Mean of English1 is 83.71. The second English 

Test, that is to say Mean of English1 is 83.53. 

Table 3. Paired Samples Correlations. 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 English1 & English2 143 -0.131 0.118 

From Table 3 We know that there are 143 samples. The Correlation is -0.13 between the first and second English Test. We 

can get relevant data From the following Table 4. The Mean is 0.175. Sig. (2-tailed) is 0.842, that is to say, P> 0.05, so the 

difference between the first and second College English Test not significant. 
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Table 4. Paired Samples Test. 

Paired Samples Test 

 

Paired Differences 

t df 
Sig. (2-

tailed) 
Mean Std. Deviation 

Std. Er-

ror Mean 

95% Confidence Interval of 

the Difference 

Lower Upper 

Pair1 English1- English2 0.175 10.469 0.875 -1.556 1.905 0.200 142 0.842 

Table 5. Paired Samples Statistics. 

Paired Samples Statistics 

 

Mean N Std. Deviation Std. Error Mean 

Pair 1 
English1 83.71 143 7.013 0.586 

English3 93.39 143 7.126 0.596 

We can get the Mean from Table 5. The first English Test, that is to say the Mean of English 1 is 83.71. The third English 

Test, that is to say the Mean of English 3 is 93.39. There are 143 samples totally. 

Table 6. Paired Samples Correlations. 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 English1 & English3 143 -0.152 0.070 

From Table 6 We know that there are 143 samples. The Correlation is -0.152 between the first and third English Test. We can get 

relevant data From the following Table 7. The Mean is -9.685. Standard Deviation is 10.731. Standard Error Mean is 0.897. Sig. (2-

tailed) is 0.000, that is to say, P<0.05, so the difference between the first and third College English Test is very significant. 

Table 7. Paired Samples Test. 

Paired Samples Test 

 

Paired Differences 

t df 
Sig. (2-

tailed) 
Mean 

Std. Devi-

ation 

Std. Error 

Mean 

95% Confidence Inter-

val of the Difference 

Lower Upper 

Pair 1 English1- English3 -9.685 10.731 0.897 -11.459 -7.911 -10.793 142 0.000 
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2.4. Independent-Samples T Test 

Frequently-used statistical analysis methods based on dis-

ordered multi-classification data included correspondence 

analysis, chi-square test, multinomial logistic regression. 

Number of variables, analysis aim, precondition of data 

analysis method would be sup-posed to be considered before 

selecting statistical analysis methods [10]. 

T Test Review and Basic conditions for performing Inde-

pendent-Samples T Test on data: 

Data type: 

1) Range data or sequencing data with a high degree of 

differentiation 

2) Distribution pattern: 

3) Meet the normal distribution, or close to it 

Example of Independent-Samples T Test: 

For example: 

It is known that the College English Test scores of Class 

One, Freshman of Marxism majors are shown in the list. 

Please check whether there is a significant difference of Col-

lege English Test scores between the boys and girls? The 

College English Test scores and data is in the following Pic-

ture Two. 

 
Figure 3. Independent Samples Data. 

Analysis: 

Conduct a difference test on College English scores be-

tween the boys and girls to check for any significant differ-

ence. 

If Independent-Samples T-Test is used to solve the prob-

lem. We must pay attention to the following conditions and 

the following questions should be clarified: 

a. The College English score follows a normal distribution 

b. There is no one-to-one correspondence between male 

and female students’ grades, and even the numbers are 

different. That is to say, the number of male and female 

students is different. 

We must pay attention to the variance is homogeneous for 

it has a significant impact on the data’s analysis results. 

Application of Independent-Samples T-Test 

Implementation process - based on SPSS (Statistical Pack-

age for the Social Sciences) functionality 

a. Determine whether the College English scores meet the 

requirements Normal Distribution (K-S test or S-W test) 

b. Perform Independent-Samples T-Test 

c. Interpretation of data results. 

We must pay attention to Levin's Test for homogeneity of 

variance. 

Let's first look at the sig value of F, If it is greater than 

0.05, then look at the sig value in the first row, If it is less 

than 0.05, then look at the sig value in the second row 

Analysis  Comparison of mean  T Test for Inde-

pendent Samples 

a. Select variable 1: English 1 

b. Select grouping variable: gender 

Set the confidence interval to 95% 

Finally "confirm" 

4) Interpretation of Data Output Results 

Observing the sig value (i.e. testing probability P-value) 

If P> 0.05 not significant 

If P<0.05 significant 
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Figure 4. Normal Distribution data. 

Table 8. (NPar Tests). 

One-Sample Kolmogorov-Smirnov Test 

 

English 

N 144 

Normal Parametersa,b 
Mean 81.10 

Std. Deviation 7.914 

Most Extreme Differences 

Absolute 0.087 

Positive 0.087 

Negative -0.061 

Test Statistic 0.087 

Asymp. Sig. (2-tailed) .010c 

Exact Sig. (2-tailed) 0.218 

Point Probability 0.000 

a. Test distribution is Normal. 

b. Calculated from data. 

c. Lilliefors Significance Correction. 

 

Using SPSS to deal with the test data, making full use of 

its functionality and implementation process we can get the 

result from Picture 4. The data is high in the middle and low 

on both sides, so the English score follows a normal distribu-

tion. By using NPar Tests, that is to say the Nonparametric 

Statistical Test, We can get the data in Table 8. The Exact 
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Sig of the College English Test is 0.218, it is greater than 

0.05, so the College English score follows a normal distribu-

tion, we can deal with the data by SPSS to get the research 

result. 

Table 9. Group Statistics. 

Group Statistics 

Gender N Mean Std. Deviation Std. Error Mean 

English 
boy 59 75.46 6.618 0.862 

girl 85 85.01 6.208 0.673 

We can get the Mean from Table 9. The boys’ English Test, that is to say the Mean of The boys’ College English is 75.46. 

The girls’ English Test, that is to say the Mean of The girls’ English is 85.01. There are 144 samples totally. 

Table 10. Independent Samples Test. 

Independent Samples Test 

 

Levene's Test for 

Equality of Var-

iances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Differ-

ence 

Std. Er-

ror Dif-

ference 

95% Confidence In-

terval of the Difference 

Lower Upper 

English 

Equal variances 

assumed 
0.000 0.988 -8.839 142 0.000 -9.554 1.081 -11.691 -7.417 

Equal variances 

not assumed 
  

-8.737 119.654 0.000 -9.554 1.094 -11.719 -7.389 

 

From Table 9 We know that there are 144 samples totally. 

We know that we will look at the sig value of F firstly. If it is 

greater than 0.05, then look at the sig value in the first row, If 

it is less than 0.05, then look at the sig value in the second 

row. From Table 10 We know that sig value of F is 0.988, it 

is greater than 0.05. So we should look at the sig value in the 

first row, it is 0.000, that is to say Sig (2-tailed) is 0.000. 

P<0.05, so the difference between the boys and girls’ Col-

lege English Test is very significant. 

3. Analysis of Variance 

3.1. Definition of Analysis of Variance 

Analysis of variance is also a Test of Mean Difference, 

which studies whether different levels of a factor will have a 

significant difference in the mean of the results. Analysis of 

variance (ANOVA) studies the significant differences in 

mean values between multiple sample groups, which are 

composed of different levels of a certain factor. 

What problems does Analysis of Variance mainly solve? It 

studies whether there will be significant differences in the 

result values of samples at different levels of a certain factor. 

Such as study whether there are significant differences in 

English scores among students with different hobbies (litera-

ture, art, science). Its essence is the mean difference Test, 

which analyses whether there is a significant difference in 

English scores among groups based on hobby grouping. 

3.2. Prerequisite Conditions in Analysis of 

Variance 

Result variable (dependent variable) 

Basically satisfying a normal distribution, it should be a 
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fixed distance variable, at least a higher measured ordered 

variable. 

Factor variable (grouping variable) 

It can be ordered variable or a numerical categorical vari-

able, and continuous fixed distance variable are rarely used. 

Discrepancy requirements for data 

In the aspect of discrepancy requirements for data is that 

homogeneity of variances among different groups. 

3.3. Case of Analysis of Variance: One-Way 

Analysis of Variance 

For example: 

It is known that the College English Test scores of Class 

One, Freshman of Marxism majors are shown in the list. 

Please check whether there is a significant difference of Col-

lege English Test scores among the students with different 

hobbies? The College English Test scores and data is in the 

following Picture Five. 

 
Figure 5. One-Way ANOVA Data. 

Analysis: 

Conduct a Difference Test on College English scores 

among the students with different hobbies to check for any 

significant difference. 

If One-Way Analysis of Variance is used to solve the 

problem. We must pay attention to the following conditions 

and the following questions should be clarified: 

1) The College English score follows a normal distribution. 

2) The grouping variable (hobby) in this example is a low-

measure grouping variable. 

3) We must pay attention to the variance is homogeneous 

for it has a significant impact on the data’s analysis re-

sults. 

4) This example is a typical One-Way ANOVA (One-Way 

Analysis of Variance). “English” is dependent variable 

(result variable), “Hobby” is independent variable (fac-

tor variable), and its different values are the level of 

factor. 

Application of One-Way Analysis of Variance 

Implementation process - based on SPSS (Statistical Pack-

age for the Social Sciences) functionality. 

1) Determine whether the College English scores meet the 

requirements Normal Distribution (K-S test or S-W 

test). 

2) Perform One-Way Analysis of Variance. 

3) Interpretation of data results. 

We must pay attention to Levin's Test for homogeneity of 

variance. 

Let's first look at the sig value of F, If it is greater than 

0.05, We consider that the variance between different groups 

is homogeneous. The Analysis of Variance is of homogenei-

ty, The data is suitable for analysis of variance. If it is less 

than 0.05, the variance between different groups is homoge-

neous, The Analysis of Variance is not of homogeneity, The 

data isn’t suitable for analysis of variance. 

Analysis  Comparison of mean  One-Way 

Analysis of Variance 

a. Select variable: English 

b. Select the factor: hobby 

Click options  homogeneity of variance  Click 

continue 

Finally "confirm" 

4) Interpretation of data output results 

Observing the sig value (i.e. testing probability P-value) 

If P> 0.05 not significant 

If P<0.05 significant 

Table 11. Test of Homogeneity of Variances. 

Test of Homogeneity of Variances 

 

Levene Statistic df1 df2 Sig. 

College English Based on Mean 0.467 2 139 0.628 
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Test of Homogeneity of Variances 

 

Levene Statistic df1 df2 Sig. 

Based on Median 0.447 2 139 0.641 

Based on Median and with adjusted df 0.447 2 138.752 0.641 

Based on trimmed mean 0.467 2 139 0.628 

 

Using SPSS to deal with the test data, making full use of 

its functionality and implementation process we can get the 

result of Homogeneity of Variances from Table 11. Based on 

Mean the Sig of the Test of Homogeneity of Variances of 

College English is 0.628, it is greater than 0.05, so we can 

deal with the data by SPSS to conduct the Analysis of Vari-

ance to get the research result. 

Table 12. ANOVA. 

ANOVA 

College English Sum of Squares df Mean Square F Sig. 

Between Groups 42.501 2 21.251 0.430 0.651 

Within Groups 6862.090 139 49.368   

Total 6904.592 141    

 

From Table 12 We know that there are 141 samples totally. 

Sum of Squares is 42.501 between groups. Sum of Squares is 

6862.090 within groups. The sig value is 0.651, it is greater 

than 0.05, that is to say Sig is 0.651. P>0.05. So there is not 

significant difference of College English Test scores among 

the students with different hobbies. Hobbies are not the rea-

son for significant differences in college English test. 

4. Conclusions 

In the era of information technology in education, we have 

to face massive data every day. To tap valuable educational 

information from the data, we need to acquire powerful data 

analysis capabilities, and therefore it is more and more im-

portant for us to develop data analysis capabilities. Scientific 

data analysis require an efficient statistical analysis software. 

SPSS is recognized as an outstanding statistical analysis 

software, which is widely applied [11]. The digital era is 

accelerating the breaking of traditional teaching structures 

and rules. College English teaching is facing new challenges 

in the digital era and new opportunities for innovative devel-

opment. A new round of technological revolution and indus-

trial transformation is flourishing, and the new generation of 

information technology represented by digital technology is 

accelerating the reshaping of the economic and social devel-

opment mode, bringing new opportunities and challenges to 

the innovative development of English teaching in China 

[12]. The reform of college English teaching is facing new 

situations and conditions such as interdisciplinary integration 

and cross development, accelerated application of digital 

technology in research and teaching, and changes in talent 

demand in the digital age. To better adapt college English to 

the new requirements of the digital era, we should jointly 

promote the reform of college English teaching from the 

dimensions of conceptual innovation, professional settings, 

course content, teacher training, evaluation system, etc, and 

explore a feasible reform path. Therefore, teachers' teaching 

methods, classroom teaching models, and student learning 

methods should keep pace with the times, and deepening the 

reform of college English teaching is very urgent. At the 

same time, Colleges English teachers should learn to deal 

with teaching data, such as One-Sample T Test, Independent 

- Samples T Test, Paired - Samples T Test, One - Way 

ANOVA, Correlation Analysis, Factor Analysis and so forth. 

These data analysis method will provide colleges English 

teachers more data support, adapting to corresponding teach-

ing strategies better [13]. Therefore, teachers' teaching meth-

ods, classroom teaching models, and student learning meth-

ods should keep pace with the times, and deepening the re-

form of college English teaching is very urgent. Cultivating 

learners’critical thinking skills in English teaching has been 
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widely recognized. There exist a variety of factors affecting 

the generation of critical thinking skills in English classroom 

teaching and the influence of these factors on classroom 

teaching varies in degree [14]. 
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