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Abstract

This paper aims to build an endogenous assurance of learning (AOL) of sta-
tistics course based on OBE concept and AOL framework, which is “out-
come-oriented, student-centered and quality continuously improving”. In the
concrete construction, it is mainly realized through the following ways: first,
the diversified, multi-stage and multi-level training objectives should be de-
termined based on the talent demand survey. Second, individualized and
flexible training programs should be inversely designed based on learning ob-
jectives. Third, in order to improve the teaching quality, teaching methods
need to be innovated continuously. Fourth, internet technology should be uti-
lized to enrich teaching resources. Fifth, a pluralistic, multi-stage and diversi-
fied assessment system should be established. At the same time, the training
objectives, training programs, assessment and evaluation system should be
constantly improved through the feedback mechanism.
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1. Introduction

Statistics is a discipline that studies how to effectively collect, sort, and analyze
randomized data in order to make inferences or predictions about the problems
under investigation, and ultimately provide basis and suggestions for deci-
sion-making and action. In the era of knowledge-based economy and digitaliza-
tion, the development of various fields needs the help of data. Many companies,
public service agencies, government departments, etc. hope that their employees
have strong data analysis capabilities so that they can dig out gold from the gold
mine of big data. In 2019, LinkedIn China released the “Top Startups Rankings”

and pointed out that among the 25 companies on the list, nearly half of China’s
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startups specialized in artificial intelligence, and among the requirements for
employee skills, data analysis skills ranked the first. In the era of big data, every-
one needs to master some methods of data analysis. Therefore, in order to meet
the market’s demand for workers with analytical skills and further improve the
quality of teaching and talent training, it is necessary to actively explore the AOL
of statistics based on the OBE concept in accordance with the development re-
quirements of the times to enhance students’ practical ability and creative

thinking of statistics.

2. Assurance of Learning and OBE Concept

The Association to Advance Collegiate School of Business (AACSB) is a
world-renowned business accreditation system. Among them, Assurance of
Learning (AOL) is one of the important contents of AACSB accreditation. AOL
determines the Learning Goals of the degree program according to the mission,
further refines the learning goals into quantifiable learning objectives, draws
curriculum mapping and builds evaluation criteria based on the learning objec-
tives (Craig et al., 2019). The degree of achievement of students’ learning objec-
tives is evaluated and analyzed based on data, and improvement measures are
proposed to ultimately promote continuous improvement of teaching. AOL
provides an effective teaching quality assurance framework and operating me-
chanism for business education (Kehal, 2019).

The theoretical basis for building AOL is the OBE concept. Outcomes-based
Education (OBE) is an outcome-oriented educational concept, which is based on
learning results or outcome-oriented (Zhang, 2019), therefore, we inversely de-
sign and continuously adjust students’ training goals and teaching model. This
teaching model first appeared in the basic education reforms in the United States
and Australia, and was subsequently implemented in the United Kingdom,
Germany, Japan and other countries and achieved good results. The OBE con-
cept first needs to clarify what goals or results students should achieve in learn-
ing; then find and design appropriate and effective methods based on the goals
or results, that is, inverse design training programs from the final results, build
knowledge and ability modules, and invest in relevant teaching resources to en-
sure that students can carry out personalized learning and gradually achieve the
expected results; finally, evaluate learning results and make continuous im-
provement. OBE does not have a single method of teaching or evaluation. All
courses, practices and assessments should help students achieve the specified
output goals or outcomes (Liu, 2018). The final learning results obtained by stu-
dents are internalized knowledge, experience, skills, professional quality, values,
etc., not only refer to professional skills, but also focus on creative thinking abil-
ity, analytical ability, and organizing ability, etc., and the maximum ability that
can be achieved after one stage of learning. The OBE concept focuses on pro-
moting the transformation of subject-oriented to goal-oriented teaching, teach-

er-centered to student-centered, and quality control to continuous improvement.
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3. Construction of AOL for Statistics Course Based on OBE
Concept

Based on the OBE teaching philosophy, when constructing AOL, it is necessary
to first clarify the occupational demand of cultivating talents, and develop stu-
dents’ expected learning outcomes based on this; design teaching material and
teaching plans and methods according to the expected learning outcomes; and
evaluate the students’ learning achievements and teaching mode, and make ref-
lections and improvements according to the completion of expected outcomes
(Zhong et al., 2020). For statistics, we will propose specific construction ideas
from the aspects of teaching objectives, material and methods, assessment sys-

tem, course resources, feedback and evaluation.

3.1. Define Teaching Objectives

In the era of big data, companies, governments and individuals need to use data
to make scientific decisions. For example, a large number of decisions are
needed in the operation of an enterprise, ranging from the development of the
overall development strategy of the enterprise to the replacement and mainten-
ance of spare parts of the production line. These decisions are inseparable from
data analysis. Data analysis can help enterprises create greater values and im-
prove efficiency. For example, government departments have a natural advan-
tage in data possession, and they can realize technological, management and
model innovation of public services by collecting data and comprehensively
processing data. The smart transportation and smart government affairs that are
often mentioned at present are inseparable from data analysis. Our daily life is
also inseparable from data analysis. Many people wear fitness trackers, such as
smart bracelets, to help them know whether their diet is healthy and whether
their weight needs to be controlled to stay healthy. This shows that data analysis
is widely used in daily life and work. And one of the basic courses for data analy-
sis is statistics. In order to better understand employers’ requirements on stu-
dents’ data analysis ability, the course team communicated fully with some en-
terprises and public institutions and previous graduates before determining tal-
ent training and teaching objectives, so as to understand the current employers'
demand for graduates’ data analysis ability. Many employers favor applied and
versatile talents and hope that students have strong self-learning skills, commu-
nication skills, basic data analytical skills and report writing skills. In teaching,
we focus on students and define the teaching objectives of statistics from the
following six dimensions:

Knowledge: Students need to construct the statistical idea of why do we need
statistics, what statistics are made, and how to make statistics, and master the
basic quantitative analysis methods: descriptive statistics and inferential statistics.

Application: Students can use statistical knowledge and proficiently use rele-
vant statistical software to analyze the collected data and interpret the results

correctly.
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Integration: Students can combine the statistical theories and methods they
have learned with professional knowledge to solve practical problems in the
professional field scientifically and rigorously.

Emotion: Students can actively participate in collaborative learning, have a
good team spirit, and communicate effectively with teachers and classmates.

Value: Cultivate students’ rigorous and realistic science style, understand the
world rationally, understand and abide by professional ethics and norms in
practice.

Learning: Students can use various online and offline resources to carry out

independent learning and improve their independent learning ability.

3.2. Restructure Course Content

Under the premise of clear teaching objectives, the curriculum content design is
always student-centered, and adheres to the principle of “emphasis on applica-
tion and strong ability”. On the one hand, it should be designed to focus on cul-
tivating students’ ability to apply professional theoretical knowledge to the prac-
tical areas; on the other hand, to cultivate students’ ability to find, analyze and
solve problems; meanwhile, students should be taught to abide by professional
ethics and norms (Fan, 2020). Facing the development opportunities and chal-
lenges brought by big data to statistics, in the teaching process, teachers should
timely catch up with the cutting-edge knowledge and related technologies and
theories, supplement and update the teaching content, further stimulate stu-
dents’ enthusiasm for learning, cultivate students’ statistical thinking and im-
prove their practical ability. Therefore, the design of teaching content focuses on
reconstruction the following:

1) Incorporate commonly used data analysis scenarios of enterprises into the
corresponding learning content, and create diversified teaching resources that
match the teaching content. The course team provided relevant data analysis
cases of different companies, including traditional companies, e-commerce
companies, retail companies, etc., and introduced corporate experts into class-
room teaching to share real data analysis of companies.

2) Supplement some high-level content to promote the integrative develop-
ment of education and occupation, which shall be “practical, adequate and easy
to use”. For example, in the traditional textbook of statistics, the method of data
acquisition is non-specific. The acquisition of data on the Internet is only a brief
mention, therefore, the content of corresponding data crawling will be added in
the teaching process, and students will try to use Cuttlefish software and other
tools to obtain network data for analysis. In the chapter of data chart display, in
addition to explaining how to use Excel and SPSS to make conventional charts,
related visual tools such as Tableau software, online mapping websites, etc. are
added to expand students’ horizons. Regression analysis is one of the classic
analysis methods in statistics. On the basis of explaining unary and multiple li-

near regression, methods such as dummy variable regression, logistic regression,
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and curve regression are added.

3) Strengthen students’ ability to use statistical software and the ability to
write statistical reports. Statistical techniques are quite mature and systematic for
collecting and analyzing data in the traditional sense, but when the amount of
data is large, especially when it contains a lot of unstructured data, statistical
techniques are far from enough. The computing problem is a question of ques-
tions. Due to a large amount of data, the calculated amount is large. This re-
quires us to closely integrate traditional statistical techniques with modern in-
formation technology. Currently, for undergraduates not majoring in statistics,
they mainly study SPSS. With the implementation of the new major cultivation
program, software such as R and Python will be used in the future courses to
achieve efficient data processing and analysis. If you only learn the operation of
the data analysis software, it is not enough. An analyst needs to be able to ana-
lyze and interpret the data uniquely, to see earlier, wider, and deeper than oth-
ers, and to make valuable suggestions. This requires training in the writing of

students’ analysis reports.

3.3. Innovate Teaching Methods

Based on the OBE educational philosophy, the curriculum is designed into dif-
ferent modules, and the SPOC and flipped classroom hybrid learning mode of
statistics teaching are actively explored. The learning effect is improved by inte-
grating online and offline teaching. The students’ active learning and in-depth
learning should be achieved by improving their active learning experience. A
community for growth of both teachers and students should be built to further
improve the quality of talent training.

Before class, teachers place teaching courseware, micro lecture videos, curri-
culum resources, course learning objectives and requirements on the network
platform, allowing students to preview and complete related tests in advance.
Before flipping the classroom, the teachers must reconstruct the class content,
namely, what content can be explained in detail and what content does not need
to be explained, and the content not to be explained means that students can
learn and master it through online videos for many times, while the content to
be explained is the part where students have more questions in the pre-class test
and the knowledge points are difficult to understand. What kind of teaching
method is adopted in class is a question that needs to be considered in advance.
The content in the class is not to repeat the content in the online video,
otherwise it will be meaningless. For example, when explaining parameter esti-
mation, students can understand theoretical knowledge by asking questions and
sorting out knowledge, and then understand how to apply theoretical knowledge
into practice by introducing cases, group discussions and course experiments.
According to the difficulty of the content of the course modules, various forms
such as reporting and lectures can also be used to allow students to play a domi-

nant role in teaching and complete the learning tasks through reflection, discus-
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sion, answering questions, and searching information. Of course, in this process,
the corresponding evaluation should be conducted to avoid the phenomenon of
students’ hitchhiking. Finally, students can go back online to complete af-
ter-class exercises and homework. Homework should be completed at the pre-
scribed time, which is not only conducive to further consolidating students'
knowledge, but also enables teachers to keep track of students’ learning status at
any time. In addition, the teaching should not be limited to the classroom, but
should be extended to after class. After mastering the relevant knowledge of data
analysis, teachers should encourage students to participate in relevant academic
competitions, such as market research competitions, star competitions, entre-
preneurship competitions, etc., so as to enhance their practical ability and

teamwork ability.

3.4. Enrich Teaching Resources

With the development of information technology and Internet education, many
online teaching platforms or APPs have emerged. Course teachers can publish
course-related courseware, learning materials, videos, exercises, etc. on some
platforms or APPs, and set up discussion sections; they can also link to domestic
and foreign learning resources to show some learning materials that cannot be
displayed in classrooms due to conditions and time, guide students to strengthen
the learning and understanding of in-class knowledge outside the classroom.
Teachers can also use WeChat groups, official accounts, etc., to establish a link
between students’ in-class and extra-curricular learning, answer students’ ques-
tions in a timely manner, initiate discussions, introduce cutting-edge knowledge
of data analysis, etc. to guide students’ extracurricular learning. While promot-
ing students’ inquiry-based learning and independent learning, students’ vision

is constantly broadened and their thinking of data analysis is constructed.

3.5. Multi-Dimensional Assessment

Based on the OBE concept, a variety of assessments and evaluations of students’
learning achievements are carried out throughout the learning stage, especially
the diversified process evaluation is conducive to strengthening students’ under-
standing of knowledge and practical application capabilities. Through process
evaluation, teachers can understand the actual learning conditions of students at
any time, and then evaluate the effect of classroom teaching in order to adjust
the teaching methods and content in time. In the process assessment, students'
attendance, pre-class preview, classroom participation, and learning outcomes,
etc. can be assessed, and students’ completion status (group task completion
status, individual task completion status), and project results, etc. should also be
evaluated (Isabella et al. 2017). For specific implementation, relevant teaching
platforms can be used, such as MOOC, cloud classes, etc., to grasp the student’s
learning progress, content and effect, etc. in real time, and provide personalized

guidance in time. The multi-dimensional assessment system should also include
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the evaluation of teachers. According to the accomplishment of students’ ex-
pected results and goals, teachers should reflect on whether there are deviations
between the plan and the actual results in each teaching link in the early stage,
and continuously optimize the talent training model and curriculum design to

form “closed loops”.

4. Conclusion

The paper discusses how to build the assurance of learning system of statistics
based on OBE concept, aiming to take the output of students’ learning outcomes
as the utmost goal, and designing an online and offline teaching mode suitable
for statistics course learning based on the actual curriculum goals. Through the
application-oriented reforms of course objectives, course content, teaching me-
thods, course resources, assessment and evaluation, etc., the status quo of passive
learning of students in traditional courses will be changed, the close combina-
tion of the theoretical part and the practical part of the course will be streng-
thened and the effectiveness of students’ learning will be improved. Of course,
the construction of assurance of learning is inseparable from the implementation
of all kinds of safeguard measures, including the attention of leaders at all levels
of the college, the understanding and cooperation of teachers in the curriculum
team, the matching of corresponding personnel and resources, the establishment
and improvement of standards and systems, etc., so as to finally form an educa-
tional cultural atmosphere with “continuous improvement” and “goal orienta-
tion” as the core. The advancement and effectiveness of the OBE concept teach-
ing model will contribute to the in-depth reform of the teaching of the statistics
course, and will definitely help to effectively improve the learning outcomes of
students and enhance their professional skills to meet the ever-changing market

needs.
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