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Abstract. The systematic assessment of teachers’ classroom work is to adjust
teachers’ behavior, improve classroom quality, and then manage them well. This
paper expounds the problems existing in the assessment of Higher Vocational
Colleges in China; Taking the teaching management of higher vocational col-
leges as the background and teaching assessment as the research object, this paper
discusses the design and implementation method of teaching assessment system
under the environment of data warehouse. This paper attempts to build a decision
support system for teaching management in Universities under the environment
of data warehouse, which can first promote the improvement of teachers’ personal
teaching level, and then improve the overall teaching quality of the school. This
paper discusses the design and implementation of teaching assessment system in
Higher Vocational Colleges Based on association rule algorithm. In connection
with the present condition and development requirements of assessment, and fur-
ther combine their own situation, design a practical teaching assessment system
with the participation of students, teachers, supervisors, educational administra-
tion managers, branch (workstation) teaching managers and experts, which can
comprehensively and objectively evaluate the teaching situation of teachers, So
as to promote the improvement of teaching quality.
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1 Introduction

For a long time, the whole society has a keen expectation for universities to cultivate
high-quality talents, which makes universities regard improving teaching quality as the
core work of universities. In recent years, with the continuous expansion of enrollment
scale of universities in China, there have been a series of practical problems faced
by universities, such as the decline of assessment quality [1]. Establishing a scientific
teaching assessment system and assessmentmethods is an importantmeans to strengthen
the teaching management level and improve the teaching quality. Therefore, teaching
assessment has always been an important part of teaching management in Universities.
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At current, our universities in China have carried out many exploration and research
work in establishing and improving the teaching assessment system, and formed a variety
of assessment models. Some universities use the method of filling in the teaching quality
assessment card to collect data, and then the educational administration department
makes statistics to determine the teacher’s teaching quality assessment grade. In addition,
most universities have realized the networking of teaching assessment with the help
of campus network. Teaching assessment plays a role in supervising, monitoring and
promoting teaching work [2]. However, there are also some problems that can not be
ignored in the current teaching assessment:

(1) Ignoring the fundamental purpose of teaching assessment is to improve teachers’
teaching professional level. Most university managers only link the assessment
results with professional title promotion and teaching awards, but the role of teach-
ing assessment in promoting the improvement of teachers’ professional skills and
teaching level has not been brought into full play.

(2) Ignoring the diversity of assessment objects, without comprehensive consideration
of the characteristics of students, teachers and courses, the assessment calculation
method is single, the formation method of assessment results is simple and lack of
scientificity. Generally, the average score or standard deviation is simply obtained,
and other implicit factors are not fully considered in the statistical process. It can
not explain which factors the score is related to, but only reflect some aspects of
teaching work [3]. Therefore, some teachers doubt the reliability and validity of the
assessment and resist the teachers’ teaching assessment.

(3) The accumulated teaching assessment data can not be used effectively for a long
time. The traditional query and statistical methods deal with these valuable data,
and can not predict the future development trend according to the existing data. In
addition, due to the dynamics of the teaching process, some data are inconsistent.
For example, the change of student status (grade repetition, professional transfer,
etc.) and the change of teachers’ professional titlewill affect the data analysis results
due to the different data analysis time [4].

(4) Teaching assessment is a long-termwork. At present, the teaching assessment work
ofmost universities, from the assessment index system to the assessmentworkmode
and process, is unchanged once established. It remains the same for several years,
which is very unfavorable to the assessment work itself.

With the deepening of educational informatization construction in Universities, uni-
versities have gradually realized the importance of teaching assessment, and hope to
apply modern information technology means to make teaching assessment apply to the
teaching decision-making process of the school, so that teaching assessment can really
improve the teaching level and give full play to its due efficiency [5]. Facing a large
number of assessment indicators and a large number of data, how to separate and extract
useful information from these data to provide support for scientific decision-making is
an important research topic.

Nowadays, the important problems faced by the teaching quality assessment system
in higher vocational colleges are the lack of application of modern scientific and tech-
nological methods and means, and the imperfect control mechanism and assessment
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feedback [6]. The association rule algorithm in data mining technology can not only
assist in the construction of teaching assessment system, but also realize the knowl-
edge mining of teaching assessment data, Therefore, the design and implementation of
teaching quality assessment system in Higher Vocational Colleges Based on association
rule algorithm will be an important trend of educational science research, and has great
practical significance.

2 Related Work

2.1 Data Mining

Data mining is a process of obtaining correct, novel, potential application value and
ultimately understandable patterns from a large amount of data.The knowledge extracted
from data mining should be expressed in many forms, such as concept, law, pattern,
constraint, visualization and so on.

Data mining is produced by the development of information technology and the joint
action of many factors. It is demand driven. Different from the previous complex data
analysis methods, data mining is a kind of deep-seated data analysis methods. It is deep
inside the data, and its special place is the ability to establish predictive models.

Data mining is an interdisciplinary subject involving a wide range. It brings together
many technologies, such as database, mathematical statistics, artificial intelligence, visu-
alization, parallel computing and so on. The powerful function of data mining is that it
can automatically (or a small amount of manual intervention) find potential information
patterns in a large amount of data, predict trends, and help enterprises build new ideas
of operation and marketing [7]; Through data analysis, those seemingly unrelated things
are actually related; Let users have more options to analyze and understand data, and let
the data tell us more things.

There aremanymethods of datamining, amongwhich the typical ones are association
analysis, sequential pattern analysis, cluster analysis and so on. Different data mining
methods have different application ranges, and the comprehensive application in reality
can often achieve good results.

Cluster analysis: it is a method of studying “birds of a feather flock together”. It is
a branch of multivariate analysis. At present, it has been widely used in the research
fields of geology, psychology, biology, economy, image recognition, meteorology and
so on. Cluster analysis is to determine the affinity relationship of samples by mathe-
matical methods according to the attributes and characteristics of samples, and classify
them naturally and objectively according to their affinity, so as to obtain a reasonable
classification system [8]. There are many mature clustering analysis methods, such as
system clustering method, dynamic clustering method, fuzzy clustering method and so
on.

2.2 Association Rule Mining Technology

Association rules were originally proposed for market basket analysis. The development
of bar code technology enables retail institutions to collect and store a large number of
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sales records. Through the analysis of the accumulated sales data, the sales information
of various commodities can be obtained. A large number of shopping basket data is an
important basis and basis for marketing activities and business decisions. Through the
data mining of shopping basket, we can find the relationship between different goods
put into the “shopping basket”, so as to know the shopping habits of customers, make
more reasonable orders of various goods, and then reasonably control the inventory of
various goods. In addition, according to the relevant conditions of various commodity
sales, the sales relevance of commodities can be analyzed, so that the basket analysis and
combination management of commodities can be carried out, which is more conducive
to commodity sales.

(1) Basic concepts of association rules
Suppose L1, L2, L3 Is an item, l= {L1, L2, L3….. Is a collection of items. There is
a transaction database C = {D1, D2, D3, D4…..}, Each transaction in the database
DL ∈ L, D2 ∈ L, D3 ∈ l Let a ∈ L, B ∈ L, and a ∩ B = ϕ, The implication of a
→ B is the association rule on database C, the probability p (a ∪ b) is the support
of association rule a → B in database C, which is recorded as support (AB), and
the conditional probability p (B | a) is the confidence of association rule a → B
in database C, which is recorded as confidence (AB). If the minimum support and
minimum confidence of association rule a → B meet the values set by the user, a
can be called frequent itemset.

(2) Types of association rules
Association rules can be classified based on a variety of principles. For example,
they can be classified based on the categories of variables processed in the rules,
including Boolean and numerical types. The value processed by Boolean associ-
ation rule is 0 or 1, which is convenient to explain the relationship between sub
itemset A and sub itemset B in transaction set. Numerical association rules can
be combined with multi-dimensional or multi-layer association rules to process
numerical fields, dynamically segment them, or directly process the original data.
Of course, numerical association rules can also contain category variables [9].

2.3 Common Algorithms of Association Rules

(1) Apriori algorithm
Apriori algorithm is a classic algorithm in association rule algorithm.Many scholars
have improved and innovated Apriori algorithm in the future. The breadth first
search strategy is applied in the algorithm. The steps to find all frequent itemsets
are as follows: first, count all item sets with length of 1 to get frequent itemset
K1, and then find out according to frequent itemset K1 In this way, the loop stops
when a new frequent itemset cannot be found. The most important part of Apriori
algorithm is to find frequent itemsets.

We agree as follows:
Each item in the transaction database is represented by < itemid, itemname >,

in which itemid is used to identify the corresponding transaction in the transaction
database, and itemname is used to identify the corresponding item name in the
transaction database. Use size to identify the number of items in each item set in
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the transaction database; Lset is used to identify the item set with length L; LM is
used to identify lset with minimum support, and LC is used to identify lset with the
largest possible item set. The length of the initial item set is 1, so that the maximum
length of the item set generated by the algorithm is 1. When looking for frequent
itemsets in a loop, when the loop goes to step m, the first step is to use a specific
function. We name it ITSC, generate the candidate itemset LC with the maximum
itemset LM-1 generated in stepM-1, and then calculate the support of the candidate
itemset LC. Support is identified by lcsupp. The minimum support is identified by
minisupp.

(2) FP growth algorithm
Apriori algorithm generates candidate item sets and then checks whether they are
frequent. FP growth algorithm abandons the method of generating candidate sets
by Apriori algorithm and uses the method of growing frequent sets (FP trees)
to organize data. When searching the database, FP growth algorithm constructs
the path of FP Tree to correspond to each transaction in the transaction database.
Because the transactions in the database may have the same items, the path in
FP Tree may also be repeated [10–14]. In this way, the effect of compressing
information can be achieved through FP Tree. Because reading data from memory
in the computer ismuch faster than reading from external memory, this can speed up
the processing speed. FP growth algorithm includes two steps: one is to construct
frequent pattern tree FP Tree, and the other is to call FP growth algorithm for
frequent itemset mining.

(3) Partition algorithm [15–18]
The two algorithms described above are realized by scanning the database many
times to find all the frequent item sets. If we reduce the scanning times of the
database, we can not only reduce the 1 / 0 cost of the system, but also reduce a lot
of computing costs.

Savasere proposed the partition algorithm in 1995. Its main concept is extended
from Apriori algorithm. It is similar to Apriori algorithm in searching frequent
itemsets and mining association rules. However, when mining association rules,
Apriori algorithm will spend more time on the search of database, which is a great
burden. In view of the shortcomings ofApriori algorithm, partition algorithm adopts
the method of partitioning on the database to be mined, obtains all possible itemsets
through the partitioned candidate itemsets, and calculates their support [19, 20].

The execution sequence of partition algorithm is as follows: firstly, the trans-
action database to be mined is divided into thousands of regions, and then these
partitions are put into the memory of the computer for calling at any time. The
algorithm is executed for each partition to generate the candidate set, and then the
candidate item set of each partition is combined to calculate its support. If the sup-
port meets the requirements of the user, Is the frequent itemset you are looking for.
The advantage of partition algorithm is that it only needs to retrieve the transaction
database twice, which can greatly reduce the I / O overhead. However, there are also
some problems: the partition algorithm can generate too many frequent itemsets
for each partition after partition, When retrieving the transaction database for the
second time, the time and storage space overhead of merging the frequent itemsets
generated by each partition is too large. Another disadvantage of partition algorithm
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is that the amount of computation will increase compared with Apriori algorithm.
Moreover, the frequent itemsets generated by each partition may be repeated. In
addition, the threshold of each partition needs to be adjusted after partitioning,
which will also increase the candidate itemsets. In this way, additional expenses
must be added for screening.

3 College Teaching Assessment System

3.1 The Role of College Teaching Assessment in Teaching Management

Curriculum assessment refers to the value judgment of curriculum content and process.
Teaching assessment is to make a comprehensive investigation and value judgment on
the overall or partial teaching system by using practical assessment methods and means
according to a certain teaching purpose and teaching principle, and teaching assessment
involves the assessment of teachers’ classroom teaching quality.

Teaching assessment is an educational activity to judge the value of teachers’ teaching
process and results according to education and teaching objectives. It is based on the
effective collection of data. Teaching assessment is an important link in educational
activities (as shown in Fig. 1); It is also an effective means of teaching management and
a research direction of education and teaching management.

Fig. 1. Assessment block diagram

Teaching assessment plays an important role in the improvement of education
and teaching quality. Teaching assessment is an important part of teaching monitor-
ing. Improving the quality of education and teaching is also the core goal of teaching
assessment:

(1) Teaching assessment is the basis of teaching monitoring management decision-
making. Through the effective assessment of teaching activities, we can get a lot of
information about the evaluated objects. After scientific and reasonable statistical
analysis, we can find out the shortcomings in education and teaching work, clarify
the improvement direction of teaching work, and provide a reliable basis for the
decision-making of education and teaching work.

(2) Teaching assessment plays a guiding role. In the process of teaching assessment,
the assessment index system and assessment results have a certain tendency. For
example, in the assessment index system, the weight distribution of each index and
the interpretation of the assessment results have pre value judgment, which plays a
guiding role in some links or components of education and teaching.
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3.2 Overall Design Objectives

The teaching assessment system is to meet the actual needs of the TV university system.
Through the assessment of students, teachers, supervisors, educational administrators,
branch (workstation) teaching managers and experts, it can timely understand the actual
situation of teachers’ teaching quality and provide scientific basis for improving teaching
quality. The system has the characteristics of low cost, simple operation, high efficiency,
easy maintenance and expansion. The flow chart of teaching assessment is shown in
Fig. 2.

Fig. 2. Flow chart of teaching assessment

The system mainly includes six parts: system management, basic information man-
agement, assessment management, result management, result query and result printing.
Among them, system management refers to user management. Users here include stu-
dents, teachers, supervisors, educational administration managers, branch (workstation)
teaching managers, experts, system administrators, etc. Basic information management
mainly includes: basic information management of students, basic information manage-
ment of courses, basic information management of teachers, basic information manage-
ment of supervision, basic informationmanagement of educational administrators, basic
information management of branch school (workstation) teaching administrators, etc.
As shown in Fig. 3 below.

Assessment management mainly includes: student assessment management, teacher
assessment management, supervision assessment management, educational adminis-
tration management personnel assessment management, branch (workstation) teach-
ing management personnel assessment management, expert assessment management,
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Fig. 3. Basic information management

etc. Result management mainly includes the result management of students, teachers,
supervisors, educational administrators, branch (workstation) teaching administrators
and experts. Result query refers to that various users can query the assessment results.
Result printing refers to that various users can print the queried assessment results.

The goal of the teaching assessment system is to achieve the following:

(1) Through the assessment of all parties, timely and dynamically adjust the teaching
methods and modes, so as to help improve the teaching quality.

(2) Ensure the openness, fairness and impartiality of the assessment through online
assessment.

(3) Through online assessment, accurate assessment parameters, shorten the assess-
ment cycle and improve work efficiency.

4 Design of Teaching Assessment System in Higher Vocational
Colleges Based on Association Rule Algorithm

4.1 System architecture

In order to facilitate user access, the system adopts the three-tier structure ofB/Smodel of
web application. The three-tier (B/s) structure is formed by adding “web and application
server” to the traditional two-tier (C/s) structure model. Its advantage is that the client
only needs a browser to browse. Because the web requires to respond to the requirements
of users, the network throughput should be large, the response speed should be fast, and
the network stability should be good. Based on B/s, the three-tier architecture consists
of presentation layer, business logic layer and data access layer. The architecture of the
system is shown in Fig. 4.

4.2 System Function Structure

Developing any form of dynamic web system should follow the steps shown in Fig. 5.
The teaching assessment system developed in this paper also follows the same steps.

Firstly, according to the requirements of different users, design functional modules,
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Fig. 4. System architecture diagram

layout the whole web page according to the functional modules, and each web page
completes relatively centralized and independent functions. At the same time, consider
the directness and convenience of user operation, and deal with the core contents such as
the location and operationmode of different objects. Then, according to the design, write
the corresponding script. It involves page development tools, dynamic page interaction
technology, database selection and design and other important processes. Finally, test the
system, debug each functional module, and complete the whole design and development
process.

Fig. 5. Functional structure diagram of Web system
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5 Conclusion

With the extensive development of assessment work in higher vocational colleges, the
research onAssessment System in higher vocational colleges is more andmore in-depth,
and the application research of teaching quality assessment system based on association
rule algorithm is paid more and more attention. This paper analyzes the implementation
of teaching quality assessment system in Universities, This paper puts forward a new
idea and a complete process of applying the association rule algorithm in data mining
technology to the establishment and application of college teaching quality assessment
system, and provides a scientificmethod for the implementation of the assessment system
in Universities.
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