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ABSTRACT

The traditional English teaching mode in colleges and universities has many problems in cultivating
students' language ability. This paper introduces information technology into task-based English
teaching in colleges and universities and constructs a task-based English teaching mode based on
SPOC technology. With the orientation of improving students' language ability, it implements the
improvement of English teaching mode in colleges and universities. Using principal component
analysis to comprehensively evaluate the relevant indicators of students' language proficiency in the
process of task-based English teaching in colleges and universities, and quantify the effect of the
combination of information technology and task-based English teaching on the improvement of
students’ language proficiency. Ten classes of students majoring in English in a university were
selected and divided into experimental and control groups, and the data related to students' language
proficiency were collected and analyzed at the end of the experiment. The data were downscaled using
principal component analysis, and the principal components were extracted according to the
eigenvalues and cumulative contribution rate. The comprehensive score of students' language
proficiency is calculated by the comprehensive evaluation function of students' language proficiency
constructed in this paper. The language proficiency of students in the experimental group and the
control group is significantly different after the experiment, and the comprehensive scores of students
in the experimental group are 53.96% and 61.96% higher than those before the experiment,
respectively. It reveals that the introduction of information technology into task-based teaching of
English in colleges and universities has a significant effect on the enhancement of students' language
proficiency.
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1. Introduction

Task-based language teaching is to complete specific tasks as the learning motivation and motive, the
process of completing tasks as the learning process, and to demonstrate the achievement of the task
results to show the achievement, which is different from the traditional one-way lecture mode teaching
[1-2].

The core idea of task-based language teaching is to simulate all kinds of activities that people engage
in by using language in the real life of society and school, and to combine language teaching with
learners' language application in daily life [3-4]. And English task-based teaching is a task-centered
approach to English teaching, which is a way for teachers and students to let students complete a series
of teaching tasks designed according to their developmental needs through English dialogue,
communication, etc., so that students can achieve their learning goals and realize cross-cultural
communication and innovation by doing things in English [5-6]. English task-based teaching
emphasizes that based on a variety of English learning tasks, students must have a thinking process in
the process of completing the tasks, i.e., students should first consider how to complete the learning
tasks, rather than how to learn the English language form, which transforms the basic concept of
English language application into a classroom teaching method with practical significance. English
task-based teaching pays attention to the process of English learning, emphasizes the multilateral
interaction between students and between students and teachers, and tries to create a natural and
authentic native English environment, so that students can use English through negotiation and
communication of meanings and concrete events in the process of completing the tasks, thus
developing students' English language proficiency, especially their English communicative
competence [7-9]. The purpose of English task-based teaching is to promote the improvement of
learners' English proficiency and to cultivate students' abilities of observation, thinking, memorization,
imagination and innovation, so as to improve the overall quality of students [10].

The implementation of English task-based teaching cannot be separated from the support of
information technology. With the network and multimedia technology as the core of modern
information technology can optimize or change the teaching environment, make the teaching
environment more flexible, so that the teaching designers and learners enjoy a more suitable teaching
environment, so as to meet a variety of teaching needs. In the implementation process of task-based
teaching, information technology is used as a variety of tools to improve learning efficiency, develop
thinking ability, stimulate enthusiasm for learning, and enhance students' cognitive efficiency and
ability [11-13].

Now more and more colleges and universities are paying obvious attention to the improvement of
students' English language proficiency, facilitating the development of students' oral skills for better
communication with foreign students and the improvement of their own second language literacy.
Task-based English teaching has gradually become the norm in the English classroom and the
necessity of implementation in the current form [14], and students' interest in learning the English
language and knowledge and understanding of the English language has increased [15]. And with the
support of information technology, students' English language proficiency improves [16]. When
information technology is combined with task-based English teaching, students' English language
proficiency is significantly improved, on the one hand, the interactivity of task-based teaching
strengthens communication, on the other hand, information technology makes English knowledge
more visual and three-dimensional strengthens students' comprehension [17]. And virtual reality
technology is very common immersive, interactive, intuitive and effective information assistive
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technology in English language learning [ 18]. However, the improvement of students' English language
skills is not clear, which is very unfavorable for targeted learning. However, there are many factors
affecting students' English language proficiency in information technology-assisted task-based
teaching, for which principal component analysis can realize the representativeness of the constraints
and the close connection between the factors to extract the core variables [19]. Literature [20] then
used the results of principal component analysis to show that gamified task-based teaching has a
positive effect on student achievement.

This paper takes SPOC technology as a representative of information technology and introduces it
into task-based English teaching in colleges and universities to improve the traditional college English
teaching mode in order to improve students' language proficiency. The data of English majors in a
selected college after the experiment are analyzed by using principal component analysis. By
comparing the differences in the results of the comprehensive scores of language proficiency between
the experimental group and the control group, and the changes in the comprehensive scores of
language proficiency of the experimental group before and after the experiment, we highlight the effect
of utilizing information technology to assist task-based English teaching in colleges and universities in
improving the language proficiency of the students.

2. Information Technology Aids Task-Based Teaching of English in Colleges and
Universities

2.1. Task-based English Teaching

Task-based English teaching has three very important phases [21], i.e.,, the pre-task phase, the task
chain phase, and the linguistic analysis phase, which are specifically included as follows.

1) Pre-task stage. In this stage, some activities are needed to introduce the content to be learned,
through which students are stimulated to recall the content and background of what they have learned
as well as the information related to the knowledge in their minds to help them rebuild the language
knowledge system. At the same time, the students can be fully equipped with the ability to learn the
current stage of language knowledge and cultural knowledge, which will reduce the pressure on the
next stage of language knowledge learning and improve the students' active ability to learn language
knowledge.

2) Task Chain Phase. This stage is mainly to do the language learning tasks, prepare the language
learning report, report the results of the language learning tasks, as the language learning stage,
teachers need to pay attention to the fluency of the students in English language and the accuracy of
the mastery of English language learning in the process, choose the appropriate difficulty of the task
in a timely manner to alleviate the pressure of the students in the process of learning, and encourage
students to rebuild the enthusiasm for English learning as well as specific strategies.

3) Language Analysis Phase. In this stage, students need to independently demonstrate the process of
accomplishing the language learning tasks, through which they can find out their own shortcomings
and areas for improvement, and establish a set of their own clear-cut language forms and functions.
Teachers emphasize and practice specific language forms and provide feedback on the students'
performance in the previous stage of language learning. This staged presentation and feedback
provides an opportunity for students to re-learn and reflect on the tasks they have done in the previous
stage, and to gain a better understanding of the language forms.

2.2. The Practice of Information Technology in Task-Based English Language Teaching

SPOC is one of the efficient learning modes brought about by the current development of information
technology, which makes up for the shortcomings of traditional task-based English learning in colleges
and universities [22]. This section applies SPOC technology to task-based English teaching in colleges
and universities to realize the integration of information technology and task-based English teaching.
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2.2.1. Objects of implementation:

1) Teachers. Teachers are the main participants and pedagogues of teaching activities, occupying an
important role in the whole teaching process, so teachers in the teaching mode need to have several
conditions: First, teachers should have basic information technology literacy and be able to master
computer network technology. Secondly, they should be extremely familiar with the whole process of
online network learning and have a certain understanding of the various learning APPs of MOOC. Third,
they should abandon the traditional teaching methods and focus on communicating with students and
guiding learning for learning.

2) Students. Students are the main participants and recipients of teaching, strictly speaking, the
learning effect depends on the level of the recipient, and only the recipient can fully absorb the
knowledge by taking the initiative to learn. Therefore, students also need to have certain literacy. First,
they should master basic English vocabulary and have a certain level of grammar. Secondly, they should
have the awareness of utilizing online resources for learning and be able to operate smart phones,
computers and other devices.

2.2.2. Modes of instruction. This paper constructs a task-based English teaching model for colleges
and universities based on SPOC from five aspects: teaching objectives, teaching objects, teaching
strategies, teaching process and teaching evaluation.

Figure 1 shows the framework of task-based English teaching model in colleges and universities
based on SPOC, which is divided into pre-teaching, teaching and post-teaching, with five modules
running through the whole teaching process.
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Fig. 1. The college task type English teaching model based on SPOC

1) Teaching objectives. Teaching objectives is an important factor to be determined before teaching,
this link needs to analyze the needs of students, the actual needs of students, the social demand for
human skills and the purpose of the course needs to be achieved as an important consideration, the
trinity, the formation of teaching objectives. The teaching objectives of this teaching mode is the main
consideration is the needs of students, focusing on the development of student autonomy, and strive
to promote the overall development of students through perfect teaching.

2) Teaching Objects. The analysis of the teaching object needs to start from two aspects, the first is to
understand the cognitive level of students before the start of teaching activities, and then sort out the
relevant teaching resources and match the corresponding learning resources according to the different
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levels of students. The learning resources are mainly MOOC courses, categorized resource databases,
and parallel corpora.

3) Teaching Strategies. Teaching strategy refers to a series of teaching methods adopted in teaching
activities in order to accomplish the established teaching goals. English language task-based teaching
mode of SPOC is a teaching mode designed based on the traditional SPOC teaching methods. Students
learn independently based on the Internet teaching resources, and make offline learning notes and
learning questions during the period, and then the teacher explains the key learning content in
classroom teaching and answers students' doubts, so as to promote the learning of English language.
and answer students' questions, thus promoting the quality of learning.

4) Teaching process. The teaching process is mainly divided into task-guided learning, task study and
language focus. Task-guided learning is based on the learning content set in the learning objectives,
providing learning resources to guide students to learn, mainly using Internet devices, based on the
MOOC course to learn, and then use classroom teaching to conduct on-site task research, which is the
core link, and finally the language focus, which is to make full use of the learning environment to check
the gaps and make up for the deficiencies.

5) Teaching Evaluation. This link is to evaluate the learning effect of students and the teaching effect
of teachers after teaching, which are the mutual evaluation among students, the learning situation of
network learning platform and the big data analysis of SPOC platform, among which the mutual
evaluation of students and the evaluation of network learning platform are carried out after each
course, and the big data analysis of SPOC platform is evaluated after the completion of the whole
learning objectives.

2.2.3. Instructional design. As mentioned before, task-based English teaching is divided into three
stages: pre-task, task chain and language analysis. This section takes the three steps of task-based
teaching as a framework and combines them with specific teaching cases to explore task-based English
teaching methods in colleges and universities supported by SPOC information technology. Take the
teaching of Section A Five Famous Symbols of American Culture in the fourth unit of the third book of
New Vision College English textbook as an example.

1) Pre-task stage. In the pre-task stage, the teacher introduces the teaching objectives and tasks to the
students, which mainly include: providing authentic tasks, introducing the significance of the tasks,
encouraging the students to actively participate in the implementation of the tasks, providing
authentic materials in the target language, and guiding the students to pay attention to the linguistic
forms by analyzing the texts and data.

Teaching Objectives:

(1) Grasp the main idea and structure of the text, improve students’ listening, speaking, reading and
writing abilities.

(2) Shed light on the five famous symbols of American culture and arouse students’ interest in
different cultures.

(3) Train students’ ability to search information on the MOOC and show the result of the research.

(4) Cultivate students’ ability to cooperate with others.

(5) Show students several well-known pictures of symbols of different cultures with the multimedia
computer to attract the students’ attention to the topic of the text and then ask students to identify
these symbols in English.

(6) Ask students to discuss in groups and the answer the following questions:

What do you think are the symbols of Chinese culture?

Can you name at least one and tell something about it?

After students finish the tasks, the teacher shows the answers on the screen and explain some new
words and phrases which are difficult to understand.

By completing the tasks in this stage, not only should the students master the content of the text and
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the new vocabulary involved through independent study, but also make them master other knowledge
related to the topic of the text through inquiry and consultation with their classmates in order to
expand their knowledge.

2) Task chain stage. Task chain consists of three stages: task, plan and report. Students can learn the
content of the text independently through MOOC. The teacher has to design tasks according to the
topics and materials provided in the text, and students carry out activities in groups, and the teacher
has to encourage students to communicate in the target language and help them express themselves
systematically. Students take the initiative to speak, cooperate with each other and prepare for the
report that follows. Finally, the group chooses a representative to present the results to the class and
share the information. Students can accomplish this stage in various forms, such as presentation,
roleplay, debate and so on, in order to further deepen their understanding of the text. At this time, the
teacher should listen carefully, then summarize and give reasonable evaluation, while letting the
students carry out self-evaluation and mutual evaluation.

(1) Show students pictures of the five famous symbols of American culture mentioned in the text on
the screen. Then ask students to work in pairs to find out the name, time, designer, model and history
of the five symbols respectively.

(2) Ask students to discuss the following question in groups: What more can you say about the
symbols of American culture?

(3) Ask students to make a PowerPoint presentation.

Ten culture symbols are listed on the screen: the Statue of Liberty, Barbie, American Gothic, the
Buffalo, Nickel, the Great Wall, Dragon, traditional Chinese medicine, Chinese Kongfu, and Calligraphy.
Each group is required to make a PowerPoint presentation on one of the ten topics.

At this stage, students should make full use of MOOC resources to find the materials they need under

the guidance of teachers, and utilize the support means of SPOC information technology to complete
the above tasks. In the process of cooperative learning, with the help of the teaching environment
provided by information technology, students are in a state of active learning and acquire language in
the process of accomplishing the tasks.
3) Language analysis stage.After students have completed the tasks, teachers should design various
forms of activities to analyze and emphasize certain language points, so that students can further
consolidate the language knowledge points of the lesson. Teachers can organize some targeted
exercises. In the process of completing the task, students' attention is focused on the meaning rather
than the form of the language, but the teacher can balance the two by directing students' attention to
the form through post-task activities.

(1) The teacher focus on the language again and explains the grammar and asks the students to
practice the structures on Page 102 and 103.

(2) Students are required to discuss the question in class.

How to promote cultural exchanges between China and the United States?

3. Principal Component Analysis

Through the construction of task-based English teaching model in colleges and universities based on
SPOC technology and the design of task-based teaching practice, this paper successfully introduces
information technology into task-based English teaching in colleges and universities. In the next step,
this paper will study the effect of introducing information technology in task-based English teaching
in colleges and universities on the improvement of students' language proficiency. As one of the most
commonly used data dimensionality reduction algorithms, principal component analysis can also be
regarded as a multivariate statistical analysis method to grasp the main contradictions of things, and
it is the most commonly used feature extraction method. Principal component analysis can be used to
comprehensively evaluate the language proficiency-related indicators of students in task-based
teaching of English in colleges and universities in order to measure the effect of students' language
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proficiency enhancement. Therefore, this section will focus on the principal component analysis
method.

3.1. Mathematical model for principal component analysis

Principal component analysis aims to use the idea of dimensionality reduction to concentrate the
information dispersed on a set of variables on a few composite variables (linear combinations), and
the resulting composite variables are not correlated with each other [23]. From a geometric point of
view, principal component analysis is a coordinate rotation of the original axes to obtain mutually
orthogonal axes, so that the direction of this axis is the direction in which all the data points are most
widely dispersed, and these new axes are arranged according to the magnitude of the eigenvalues
obtained.

In the new coordinate system obtained, the correlation of the data between the dimensions is
minimized, in other words, this transformation is a de-correlation process, i.e., the new variables
obtained are uncorrelated with each other.

The principal component analysis is described in mathematical terms: set up in data set X with
n samplesand P variables observed in each sample, there are:

X X X,
Xy Xy Xy,
X=|. S z[xlaxza"'xp] (D)
xnl xn2 xnp
Among them:
T .
xi:(xliaxzia"'xm) =12, p (2)

PCA is the synthesis of the original P observed variables X,X,,"**X, to form P new variables
(composite variables), i.e:

F=wx, +wy,x, +---+ W, X,
E =w,x, +wy,x, +---+ W, X, 3)

F,=w,x +w, x, +-+w,x,

Abbreviated as:
E =W +wy X+t WX 0 =1,2,00, p (4)

Here, x;, is a " -dimensional vector, yielding F; which is also a 7 -dimensional vector. The
coefficients W, of the above model are subject to the following three conditions:
1) F, isnotcorrelated with F;(i# j;i,j=12,---p).
2) The variance of F; is greater than the variance of £, is greater than the variance of F;, and so
on.
3) W, +w,,’ +---+W,{p2 =1, k=12,---,p.
When the above three conditions are satisfied, the new random variables obtained from the
transformation are uncorrelated with each other and their variances decrease in descending order.
In summary, the transformation matrix of order 7> 2 isobtainedas W :
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W, W, w,
I (5)
Wpr Wy 0 Wy,
Make:
F=|F,F,F,|=W"X (6)

3.2. Principal Component Contributions

The contribution ratio and cumulative contribution ratio of principal components measure how much
information the transformed F has extracted from the original data X .

1) Contribution ratio: the proportion of the eigenvalues corresponding to the i rd principal
component in the sum of all eigenvalues of the covariance matrix, the larger the ratio, the stronger the
ability of the i th principal component to synthesize the information of the original index. The
eigenvalue corresponding to the ith principal componentis A.The formula is:

a; :;ti/zp‘,ﬂ’i (7)

2) Cumulative contribution ratio: the proportion of the sum of the eigenvalues of the first k principal
component in the sum of all the eigenvalues, the larger this ratio is, the more the first k principal
components can represent the information of the original data comprehensively. The formula is:

k P
M, = z ﬂ’[ Z ’11' (8)
i=1 i=1

In solving practical problems, generally select the first d(d < p) principal component, so that its
cumulative variance contribution rate to meet certain requirements (usually more than 85%), with
the selection of the first d principal components instead of the original 7 variables to analyze, you
can achieve the purpose of the data dimensionality reduction can also be regarded as a feature
extraction.

3.3. Application of Principal Component Analysis in English Teaching and Learning

Principal component analysis has wide application value in the field of educational evaluation. In the
evaluation of students' comprehensive quality, it often involves multiple evaluation indicators, and
there may be a certain correlation between these indicators. Through principal component analysis,
multiple related indicators can be transformed into a few irrelevant principal components, avoiding
the problem of overlapping information and inaccurate evaluation results caused by the correlation of
indicators in traditional evaluation methods. For example, when evaluating students' academic
performance, which may involve multiple subject grades, regular homework grades, test scores,
classroom performance and other indicators, principal component analysis can be utilized to extract
the principal components that reflect the main aspects of students' abilities, learning attitudes, and
learning effects, so as to more comprehensively and objectively evaluate the students' academic level.
In this study, principal component analysis will be utilized to comprehensively process multiple
indicators related to students' language proficiency generated from task-based teaching of English in
colleges and universities, and to construct a model of the effect of students' language proficiency
improvement.
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4. Model for Measuring the Effectiveness of Students' Language Proficiency
Improvement

4.1. Establishment of a system of measurement indicators

Based on the principles of comprehensiveness, representativeness and operability, this paper
constructs the evaluation index system for the effect of students' language proficiency enhancement
from the four dimensions of language knowledge, language skills, learning attitudes and strategies,
and the quality of task completion, and the specific results are shown in Table 1. The dimension of
language knowledge includes vocabulary and grammatical knowledge mastery. Vocabulary is
measured by vocabulary testing software, and the degree of language knowledge mastery is assessed
according to the language transformation test scores. The language skills indicator covers four
dimensions: listening, speaking, reading and writing. Listening skills are reflected by listening
comprehension test scores, such as TOEFL and IELTS listening section scores. Speaking skills can be
measured by speaking interview scores, speaking competition scores, etc. Reading skills are measured
by reading comprehension test scores, such as scores on the reading section of College English Level
4 or 6. Writing skills, on the other hand, are assessed based on the scoring results of writing tasks, such
as course papers and essay test writing. Learning attitude and strategy dimensions included study
time commitment, study plan development and execution, classroom participation, and resource
utilization. Learning time is measured by students' learning log records and MOOC online learning
hours statistics. Learning plan development and implementation are judged by the learning plans
submitted by students and the teacher's observation and evaluation of their implementation to
determine students' learning planning ability and self-management ability. The degree of students'
participation in classroom interaction is quantified according to the number of classroom
presentations and the enthusiasm and contribution of group discussion participation. Resource
utilization ability is used to assess students' utilization of English resources provided by information
technology, such as the completion rate of MOOC course learning and the frequency of using MOOC
software. Task completion quality indicators contain task accuracy, task completeness and task
innovativeness. Task accuracy is measured by the accuracy of language expression and the accuracy of
information delivery. Task completeness is measured by whether students cover all the required
content and achieve the basic objectives set for the task. Task innovativeness was measured by
whether students presented new ideas, methods, and creativity in the task.

Table 1. Student language ability improvement evaluation system

Primary indicator Secondary indicator
Vocabulary(X1)
Grammar knowledge(X2)
Listening skill(X3)
Oral skill(X4)
Reading skill(X5)
Writing skill(X6)
Study time input(X7)
Study planning(X8)
Classroom participation degree(X9)
Resource using ability(X10)
Task accuracy(X11)
Task completion quality Task integrity(X12)
Task innovation(X13)

Language knowledge

Linguistic ability

Learning attitude and strategy
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4.2. Data collection and organization

4.2.1. Classroom observation. The main way of obtaining classroom observation data for the study
was conducted in the form of video recording (videotaping and synchronized audio recording). The
researcher established a good relationship and mutual trust through face-to-face contact, formal and
informal communication, internet interviews, focus groups, interviews, and other means of
communication and interaction with the research participants over a period of time. The researcher
indicated to the research subjects during the screening stage that they needed to enter the teaching
site and record the teaching process in the form of video recording; based on this, the researcher again
formally indicated to the identified research subjects the above research request and the related
confidentiality and anonymity measures. After obtaining the permission of the research subjects, the
researcher entered the classroom in advance according to the teaching period and the teaching site
provided by the research subjects, chose a location in the middle and back of the classroom that was
conducive to observation, covered the complete teaching area, had good sound pickup, did not
interfere with the classroom teaching process, and was relatively secluded, and filled in the basic
information on the observation record sheet of the current classroom in order to make preparations
for the classroom observation. Since this study focuses on the knowledge visualization teaching
practices of university English teachers, the various forms of visual representations that teachers use
in the classroom to carry foreign language knowledge are included in the scope of this study, as well
as the information technology tools, multimedia language learning platforms, and related resources
used by the teachers.

4.2.2. Supporting information collection. The auxiliary information data in this study include two
categories: textual information data and audiovisual material data. Textual material data mainly
includes the paper or electronic documents related to teaching of the research participants, such as
course textbooks, teachers' books, some teaching reference materials, course teaching plans, course
lesson plans, teaching courseware, and so on. It also includes the teaching logs, personal teaching
reflections, and some online review text data of the research participants. The data of audiovisual
materials mainly include a series of multimedia language teaching resources such as videos, audios,
photos, drawing images, and so on, which are closely related to teaching and learning, and are used by
the research participants in the preparation of lessons, the distribution and collection of students’
homework, and the process of teaching in the classroom. The above data will be provided by the
research participants on the condition that the researcher informs them of the confidentiality and
anonymity measures. Or, with the permission of the participants, the researcher redrew the data based
on the original data recorded by the video recording equipment.

After organizing, classifying, extracting, and reproducing the above data, the researcher will provide
feedback to the research subjects with the edited and summarized data, and after obtaining their
approval and consent, the researcher will unify and code the above data with the data from the
supporting materials.

4.3. Principal component analysis process

The raw data were first standardized to eliminate the effect of different indicator scales. The
standardization formula is:

Xy=—— 9

Where x*l-j is the standardized variable value, ¥, is the original variable value, X; isthe mean of
the Jth variable, and s ; 1s the standard deviation of the J th variable. Then the covariance matrix
or correlation matrix of the standardized data was calculated, followed by solving its eigenvalues and
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eigenvectors. The number of principal components was determined according to the size of the
eigenvalues, and the first 7 principal components with a variance contribution rate of 85% or more
were selected. Determine the principal component loading matrix, calculate the score of each student
on each principal component, and finally construct a comprehensive evaluation function based on the
principal component scores and the variance contribution rate:

= 27712/‘ (10)
=1

Where F is the comprehensive score of students' language proficiency, 77; is the variance
contribution rate of the J rd principal component, and Z; is the score of the J th principal
component. With this comprehensive evaluation function, the effect of students' language proficiency
enhancement in task-based teaching of English in IT-assisted colleges and universities can be
quantitatively measured.

5. Empirical studies

5.1.  Subjects and experimental design

In order to fully reflect the role of information technology-assisted task-based English teaching method
on the improvement of students' language ability, this paper enlarges the sample capacity when
selecting the research subjects, and selects a total of 480 students in 10 classes majoring in English in
a university, which are randomly divided into six groups of 80 students each. Among them, the first
two groups serve as the experimental group, noted as E1 and E2, adopting this paper's task-based
English teaching model based on SPOC information technology. The remaining four groups serve as
the control group, noted as C1, C2, C3 and C4, adopting the traditional English teaching mode. Before
the experiment, the students in the six groups were given a comprehensive test of language ability,
including vocabulary, grammar, listening, speaking, reading and writing. Figure 2 shows the statistics
of the comprehensive language ability of the 6 groups of students obtained after the test according to
the comprehensive evaluation function constructed in this paper. As can be seen from the figure, before
the beginning of the experiment, the mean values of the comprehensive scores of language proficiency
of the 6 groups of students are 56.06, 53.29, 54.08, 55.85, 52.07 and 55.17, respectively, and there is
no significant difference.
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Fig. 2. Comprehensive language ability score statistics
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The experimental cycle is one semester, and the experimental group uses multimedia teaching
resources, MOOC online learning platform, task management system and other information
technology means to carry out task-based English teaching, while the control group adopts the
traditional classroom lectures, post-class homework exercises and other ways of teaching.

5.2. Data collection and analysis

At the end of the experiment, data were collected according to the measurement index system
constructed above. For the students in the experimental group and the control group, their language
knowledge test scores, language skills assessment scores, learning attitudes and strategies related
data and task completion quality evaluation data were collected respectively, and all of them were
assigned scores according to the percentage system. After the collected data were sorted out, principal
component analysis was used to construct the measurement model of language proficiency
enhancement for the experimental group and the control group students respectively, and the
composite score of each student was calculated.

5.3.  Results and analysis

5.3.1. Primary data collection. According to the method of data collection and organization, the raw
data of the indicators of the effect of language proficiency improvement of the students in the
experimental group and the control group after the experiment are obtained, and the results are
shown in Table 2. From the table, it can be seen initially that after the experiment, the language
proficiency test scores of the students in the experimental group are significantly improved compared
with those of the students in the control group. In order to more profoundly and intuitively test the
effect of IT-assisted task-based English teaching on students' language proficiency enhancement, the
later paper utilizes the measurement model based on principal component analysis constructed in this
paper to quantify the students' language proficiency enhancement.

Table 2. Raw data on student language ability

Indicator El E2 C1 C2 C3 C4
X1 99.27 94.52 65.78 75.02 64.82 76.46
X2 92.14 86.99 67.00 64.71 65.20 75.09
X3 80.76 90.16 69.47 73.41 71.82 70.86
X4 99.35 87.00 62.04 71.57 60.51 76.99
X5 94.88 82.25 60.12 71.61 70.92 67.54
X6 85.54 91.51 70.66 79.57 78.65 75.47
X7 82.91 92.98 79.34 64.67 71.41 74.70
X8 93.76 81.72 73.00 70.83 63.68 79.75
X9 92.70 84.02 60.48 62.63 62.65 65.72
X10 97.94 89.71 70.8 65.17 63.45 77.73
X11 87.81 81.02 66.87 74.40 73.31 65.83
X12 86.74 90.34 75.06 66.58 69.31 70.21
X13 86.58 96.38 69.11 79.25 71.11 71.48

Table 3 shows the results obtained after normalization of the original data. Data normalization can
effectively avoid the large error between the results and the actual situation caused by the different
scale and other reasons, so as to improve the accuracy of this paper's model in measuring students'
language proficiency improvement.

Table 3. Normalized data
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Indicator E1l E2 C1 C2 C3 C4
X1 0.084 0.082 0.074 0.082 0.073 0.081
X2 0.078 0.076 0.075 0.070 0.074 0.079
X3 0.068 0.078 0.078 0.080 0.081 0.075
X4 0.084 0.076 0.070 0.078 0.066 0.081
X5 0.083 0.071 0.068 0.078 0.080 0.071
X6 0.072 0.080 0.079 0.087 0.089 0.081
X7 0.070 0.081 0.089 0.070 0.081 0.079
X8 0.079 0.071 0.082 0.077 0.072 0.084
X9 0.079 0.073 0.068 0.068 0.071 0.069
X10 0.083 0.078 0.080 0.071 0.072 0.082
X11 0.074 0.071 0.075 0.081 0.083 0.069
X12 0.073 0.079 0.084 0.072 0.078 0.074
X13 0.073 0.084 0.078 0.086 0.080 0.075

5.3.2. Principal component analysis. Table 4 shows the initial solution for the principal component
analysis, showing the commonality data for all quantities. Column 2 of the table shows the initial
commonality. The initial common are obtained after considering all the components and factors
affecting the students' language proficiency improvement to get the variance estimates for each
variable. In the correlation analysis, the commonality value obtained by extracting the factors using
the system's default principal component method is constant at 1, which means that the variance of
all the indicator variables after standardization is 1, and all the variance of the original indicator
variables can be explained. The purpose of principal component analysis is to find the number of
factors smaller than the number of variables, so it is not possible to take all the eigenvalues. Column 3
in the table shows the common degree of the extracted eigenvalues, which is the common degree under
the condition that the specified eigenvalues are greater than. It can be seen that the common degree
of the 13 variables is basically above 90%, i.e., there is very little information loss in these indicator
variables, and the indicator variables can all be explained by the principal components. Therefore, the
effect of principal component extraction is better. If there exists a low value of common degree among
them under the principal component extraction method, you can re-select other extraction methods
or re-specify the criteria for extracting eigenvalues.

Table 4. Principal component analysis common

Indicator variable Initial common Extraction common
X1 1.000 0.923
X2 1.000 0.912
X3 1.000 0.990
X4 1.000 0.992
X5 1.000 0.905
X6 1.000 0.928
X7 1.000 0.973
X8 1.000 0.930
X9 1.000 0.903
X10 1.000 0.975
X11 1.000 0.917
X12 1.000 0.950
X13 1.000 0.933

From the above common degree of principal component analysis, it can be seen that the correlation
coefficients between the 13 related indicators of the effect of students' language proficiency
enhancement are all large, thus indicating high correlation, and in order to avoid overlapping
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information and simplify the model, the method of principal component analysis can be used to extract
the principal component common factor from the many factors, and then carry out the correlation
study. Using statistical software to organize the collected data, the results of principal component
analysis are shown in Table 5, where T, V, and C represent the total, the percentage of variance, and the
cumulative contribution rate, respectively. From the table, it can be seen that the eigenvalue of the first
principal component is 29.873, which explains 80.361% of the total variance of the 13 original
variables, and the cumulative variance contribution rate is 80.361%. The eigenvalue of the second
principal component is 2.854, explaining 8.482% of the total variance of the 13 original variables with
a cumulative variance contribution of 88.843%. The eigenvalue of the third principal component is
1.849, explaining 5.346% of the total variance of the 13 original variables with a cumulative variance
contribution of 94.189%. The fourth principal component has an eigenvalue of 1.182 and explains
2.870% of the total variance of the 13 original variables with a cumulative variance contribution of
97.059%. All 13 factors were presented in the initial solution and the original variables were explained
100% from the 8th onwards.

Table 5. The principal component analysis reveals the total variance

Componen Initial eigenvalues Extract sum of squares Rotational squares
t T V/% C/% T V/% C/% T V/% C/%
1 29.87 81.47 81.47 29.87 81.47 81.47 17.83 46.83 46.83
3 3 3 3 3 3 4 7 7
7.784 89.25 7.784 89.25 13.29 40.29 87.13
2 2.854 2.854
7 7 1 6 3
5.043 94.30 5.043 94.30 94.07
3 1.849 1.849 2.027 6.943
0 0 6
3.224 97.52 3.224 97.52 97.52
4 1.182 1.182 1.398 3.178
4 4 4
1.017 98.54
5 0.373
1
0.805 99.34
6 0.295
6
0.442 99.78
7 0.162
8
0.078 0.212 100
0.000 0 100
10 0.000 0 100
11 0.000 0 100
12 0.000 0 100
13 0.000 0 100

Figure 3 Fragmentation diagram for principal component analysis. The use of the rubble diagram of
principal component analysis can help to determine the optimal number of factors for the effectiveness
of students' language proficiency improvement. In the gravel plot, the horizontal coordinates indicate
the number of principal components and the vertical coordinates indicate the eigenvalues. From the
graph, it can be seen that the eigenvalues of the first 4 principal components are large, and from the
5th the eigenvalues become very small, and the factor eigenvalues become flat, that is to say, the first
4 factors contribute a lot to the explanatory variables, so it is most appropriate to extract the 4
principal components in the factor analysis. They are first recorded as male factor F1, male factor F2,
male factor F3 and male factor F4 respectively.
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Fig. 3. The rubble of principal component analysis
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Figure 4 shows the factor loading matrix before the rotation of the effect of the students' language
proficiency improvement, and through the factor loading coefficients of the individual principal
components in the matrix, it is possible to represent the initial individual factors as linear

combinations of the common factors, such as:
X1=0.829F1+0.039F2+9.927F3+0.006F 4

X13
X12
XI11
X10
X9
X8
X7
X6
X5
X4
X3
X2
X1

Component

X13=0.894F1+4+0.022F2-0.004F3+0.01F4

0.894

IECREEN 0326

0.844 | 0.801
0.041 | -0.022
-0.005 | 0.817

0.982 0.905 -0.004

-0.022 0.014
0.939 0.013 -0.001
0.738 0.002

0.027

0.829 0.927

Fl F2 F3
Common factor

Fig. 4. Factor load matrix
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Figure 5 shows the rotated principal component factor loading coefficients, using the rotated
loading coefficients, the meaning of the principal components can be better low revealed. From the
factor loading matrix in Figure 4, it can be seen that each factor has a certain loading on each original
variable, and it is difficult to see the pattern, thus in order to better study the extracted public factors
and give each public factor a practical meaning, the factor loading array is rotated using the method of
rotating the maximum variance. It can be seen that the rotated individual male factors have larger
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loadings on the original factors associated with them respectively, and smaller loadings on the rest of
the factors, therefore, individual male factors can be named according to their loadings. From the
figure, it can be seen that the male factor F1 has larger loadings on the original factors X1 and X2, and
smaller loadings on the rest of the factors, and the factors with larger loadings can all be categorized
as factors in terms of linguistic knowledge, and thus the male factor F1 can be named linguistic
knowledge. The male factor F2 has larger loadings on the original factors X3, X4, X5 and X6, smaller
loadings on the rest of the factors, and the factors with larger loadings can all be categorized as factors
in language skills, thus the male factor F2 can be named as language skills. According to this naming
method, F3 and F4 can be named Learning Attitude and Strategies and Quality of Task Completion,
respectively.

0.980
0.858
0.735
0.613

0.490

10108 peOT]

0.368

 0.245

r0.123

Fig. 5. The factor load coefficient of the rotation

From the above factor loading coefficients can be obtained from the loadings of each male factor on
each of the original initial factors, the main factors are analyzed, and then the factor score coefficient
matrix can be obtained as shown in Table 6. According to the matrix of factor score coefficients can be
obtained from the relationship between each male factor and each of the original factors, each male

factor is expressed as a linear combination of the original factors in the form of the following:
F1=0.056X1+0.078X2+0.012X3+0.011X4+0.004X5-0.021.X6+0.006 X7

+0.018X8+0.003.X9-0.001X10+0.011.X11+0.009X12-0.013.X13,
F2=0.013X1+0.017X2+0.059X3+0.062X4+0.055X5+0.079X6+0.003.X7
—0.002X8-0.005X9+0.008X10+0.007X11-0.013X12+0.002.X13,
F3=-0.004X1+0.002X2-0.006X3+0.002X4+0.012X5+0.008X6+0.052.X7
+0.067X8+0.046.X9+0.073.X10-0.004X11+0.003.X12—-0.008.X13
F4=0.008X1+0.005X2+0.007X3-0.004X4+0.001.X5+0.009X6—-0.002.X7
+0.001.X8+0.007.X9 =0.008 X10+0.058X11+0.064.X12+0.049.X13
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Table 6. Score coefficient matrix of the principal component

. . Principal component
Indicator variable
F1 F2 F3 F4
X1 0.056 0.013 -0.004 0.008
X2 0.078 0.017 0.002 0.005
X3 0.012 0.059 -0.006 0.007
X4 0.011 0.062 0.002 -0.004
X5 0.004 0.055 0.012 0.001
X6 -0.021 0.079 0.008 0.009
X7 0.006 0.003 0.052 -0.002
X8 0.018 -0.002 0.067 0.001
X9 0.003 -0.005 0.046 0.007
X10 -0.001 0.008 0.073 -0.008
X11 0.011 0.007 -0.004 0.058
X12 0.009 -0.013 0.003 0.064
X13 -0.013 0.002 -0.008 0.049

According to the above analysis combined with the comprehensive evaluation function of students’
language proficiency constructed in this paper, the comprehensive scores of students' language
proficiency were finally calculated as shown in Table 7, and the comprehensive scores were processed
in percentage system for the sake of easy comparison to reflect the status of students' language
proficiency improvement. The data in the table shows that the students in the two experimental
groups E1 and E2 have the same composite score of language proficiency, which is the highest score
of 86.31, while the rest of the four control groups, C1, C2, C3, and C4, have the same composite score
of language proficiency, which is 58.98, 59.93, 61.91, and 60.26, respectively. From the results, it can
be seen that after the experiment, there was a significant difference in the comprehensive scores of
language proficiency between the students in the experimental group and the students in the control
group. The comprehensive scores of the students in the experimental group increased by 46.34%,
44.02%, 39.41% and 43.23% respectively compared with the control group, and 53.96% and 61.96%
respectively compared with the pre-experiment. It shows the effectiveness of the task-based English
teaching model constructed on the basis of SPOC technology and the significant enhancement of
students’ language proficiency by information technology-assisted task-based English teaching in
colleges and universities.

Table 7. Student language ability comprehensive score

Group F1 F2 F3 F4 Comprehensive
score
E1l 0.892 0.868 0.836 0.974 86.31
E2 0.896 0.836 0.921 0.803 86.31
C1 0.604 0.632 0.611 0.629 58.98
Cc2 0.617 0.608 0.637 0.619 59.93
C3 0.636 0.664 0.643 0.602 6191
C4 0.616 0.627 0.659 0.668 60.26

6. Conclusion

This paper utilizes information technology to assist task-based teaching and introduces it into English
teaching in colleges and universities. It adopts principal component analysis to process the data of
students' language proficiency related indexes, and constructs the measurement model of students’
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language proficiency improvement to calculate the comprehensive scores of the experimental group
and the control group after the experiment. The comprehensive scores of language proficiency of
students in the experimental group increased by 46.34%, 44.02%, 39.41% and 43.23% respectively
compared with those of the control group, and there was a significant difference between the language
proficiency of students in the two groups after the experiment. Meanwhile, the mean language
proficiency scores of the students in the experimental group before the experiment were 56.06 and
53.29 respectively, while the scores after the experiment were 86.31, with an increase of 53.96% and
61.96% respectively. It intuitively shows that the information technology combined with the task-
based English teaching mode has an important role in the improvement of students' language
proficiency.
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