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Abstract—E-learning is a teaching model formed during the informatization
of colleges. It is of great significance to the promotion of teaching reform. This
paper tries to evaluate the training effect of e-learning among college students,
understand their perception and expectation of e-learning, and demonstrate the
importance of the training to the practical ability and professional knowledge uti-
lization of college students. In addition, the factors affecting e-learning training
in colleges are evaluated one by one. The results show that e-learning training
effect can be assessed well with an evaluation index system (EIS), consisting of
aresponse layer, a learning layer, a behavior layer, and a result layer. The training
effect of e-learning is influenced by the trainee characteristics, working environ-
ment, and training design. The research lays a theoretical basis for applying e-
learning training in teaching.

Keywords—e-learning, informatization, teaching reform, training effect, influ-
encing factors

1 Introduction

With the development and prosperity of the information industry, an increasing num-
ber of training programs choose to apply the e-learning form, which has greatly im-
proved the development efficiency of human resources [1, 2]. E-learning is a practical
teaching model and teaching philosophy formed in colleges and universities for the
purpose of better adapt to social development state and economic forms [3]. Applying
e-learning among college students is a necessary work for higher educational schools
to deepen their educational reform, and an important means for them to improve the
quality of cultivated talents and to promote the development of higher education in
China [4, 5]. Judging from a strategic point of view, implementing e-learning is a ne-
cessity for education in the long run, and it is of great significance for the development
of higher educational schools [6].

In recent years, China is requiring higher education to develop towards the direction
of networked and digitized, and the government is vigorously promoting e-learning
training programs in colleges and universities, which can effectively promote the de-
velopment of higher education disciplines, strengthen the construction of curriculum
for innovation and entrepreneurship education, and contribute to establishing a multi-
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layer and three-dimensional education curriculum system [7, 8]. College students now-
adays generally have good innovation ability, and promoting e-learning in the innova-
tion and entrepreneurship education in colleges can greatly motivate their enthusiasm
to start their own businesses [9]. The purpose of carrying out e-learning training pro-
grams for college students is to better trigger the professional education and social prac-
tice of college students, and exert their potential in innovation and knowledge learning
[10, 11]. The evaluation of training effect is the most direct and important measure that
reflects whether a training program is useful or not, so it is meaningful for research on
training effect evaluation [12]. Through the research on the training effect of e-learning
and the evaluation of the training effect of online teaching, we can figure out whether
the innovation awareness and professionalism of college students who have partici-
pated in the training could be motivated, whether their learning enthusiasm could be
aroused, and whether the curriculum setting and teaching methods could meet the re-
quirements of the training programs [13, 14].

Although people have fully aware of the importance of e-learning, until now, there
isn’t a systematic or complete training program system for students in colleges, and
there’s no targeted evaluation for these training programs [15]. The work blank in this
aspect will make the feedback of these e-learning training programs lag behind, result-
ing in that the training effect of e-learning programs has been greatly reduced [16]. In
view of these matters, this paper attempts to figure out college students’ perception and
expectation of e-learning by investigating their evaluation on the training effect of e-
learning, so as to better explore the important role of college student training in enhanc-
ing their practical ability and professional knowledge utilization, and better evaluate
the influencing factors of e-learning in colleges.

2 Situations and problems with college e-learning

2.1 Current situations

Taking the innovation programs of college students as an example, according to the
e-learning training content, the innovation and entrepreneurship education of college
students can be divided into four modules: awareness education, knowledge ability ed-
ucation, environment cognition education, and practice education [17, 18]. The pro-
grams aim to cultivate students’ knowledge learning ability and good psychological
quality [19], and the use of e-learning is to enable students to better adapt to the reform
and social development trend. The training effect evaluation is to measure and reflect
the effect of e-learning training programs, and to figure out the its functions [20, 21].
The training effect evaluation needs to apply scientific theories, methods, and operating
procedures to the training process, and connect the collected data and training require-
ments with the training goals to better determine the feasibility, practical value, and
effect of the training programs [22].

Figure 1 gives the flow of the training process when college students use e-learning
for the innovation and entrepreneurship programs. First, the training objectives are de-
termined and the training needs are analyzed, then, the courses are designed and the
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training courses are taught. With a college student innovation and entrepreneurship re-
search program as an example, to conduct e-learning training, three parts of content
should be clarified, namely the innovation training program, the entrepreneurship train-
ing program, and the entrepreneurship practice program; then, work links are completed
one by one, including: design the innovative research program, write business plan,
apply for major innovative research program, and participate in innovation and entre-
preneurship competition.

E-learning training process

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B —

r 1

Determvine’training N Conduct traini.ng N Conduct' N Conduct training
| objectives needs analysis course design courses |
v 2 v
Innovative training Entrepreneurship training Entrepreneurial

program program practice project

y

Completed innovative research project design, formulated business plan, applied for large -
scale innovation projects, participated in innovation and entrepreneurship competition and
other projects

Fig. 1. Flow of training process when college students use e-learning for innovation and
entrepreneurship programs

2.2 Problems

There are a variety of evaluation models for e-learning training, including the Kirk-
patrick four-level evaluation model, the return-on-investment model, and the back-
ground-input-process-outcome model, etc. [23-25], among which the return-on-invest-
ment model is the most commonly-used model, as shown in Figure 2, the model con-
tains three main steps: develop evaluation plan, analyze training data, and give optimi-
zation suggestions. The evaluation plan is formulated based on the collected basic data
and training effect data, then the training data is analyzed to obtain the training effect
evaluation, after that, the data is converted, the return on investment is calculated, and
the intangible earnings are determined; at last, the impact of the training is determined,
and the report is prepared.

This section takes the e-learning of innovation and entrepreneurship programs as an
example to provide a good training platform for college students, through e-learning
training, students could get more knowledge and skills, therefore, it is the basis for
college students to carry out the programs [26, 27]. However, in terms of curriculum

iJET — Vol. 16, No. 22, 2021 75



Paper—Effect Evaluation and Influencing Factors of E-learning Training in Colleges

setting, faculty resource, and infrastructure construction, e-learning is still at an initial
stage and requires improvement and systematization. Figure 3 summarizes problems in
the e-learning training in colleges. First, the current curriculum plan and system are
flawed, there’re too few professional skill courses for innovation and entrepreneurship
education, and the existing courses are incomplete, narrow-span, and immaturely struc-
tured. Second, the faculty resource for full-time training is insufficient, there’re too few
teachers with online education and training quality, the schools should equip the train-
ing programs with more professional and excellent teachers who are qualified for inno-
vation and entrepreneurship education. Third, the construction of laboratories and other
facilities is not in place, many disciplines need to exercise students’ practical operation
ability, without a good venue, the training effect will be greatly reduced. Fourth, stu-
dents do not pay enough attention to e-learning, they participate in it perfunctorily. At
last, there isn’t a mechanism for follow-up evaluation after the training programs, so
for whether the e-learning training has met the expected requirements and objectives or
not, it lacks effective feedback.

Collect basic data ‘

Develop an evaluation
plan

Collect training effectiveness
data

Evaluation of training
effectiveness

v — Perform data transformation

Analyze training data —

Calculating return on
investment

— Determine intangible earnings

y

Put forward Determine the impact of
optimization training and prepare the
suggestions report

Fig. 2. The return-on-investment model
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— Incomplete curriculum planning and curriculum system

—{ Full-time training teachers are weak

Problems existing in e-
learning training in colleges
and universities

The construction of the innovation and entrepreneurship
laboratory is not in place

—{ Not enough attention paid by students

“— Lack of effective follow-up evaluation after training

Fig. 3. Problems in the e-learning training in colleges

3 EIS construction and evaluation

31 EIS construction

The training effect of e-learning programs should be counted based on the data be-
fore and after the training, and then analyzed qualitatively or quantitatively. To ensure
the validity of the evaluation, certain principles must be followed when constructing
the EIS, as summarized in Figure 4, including the objective principle, scientific princi-
ple, integral principle, value principle, practical principle, and the principle of combin-
ing qualitative and quantitative evaluations. Figure 5 shows the structure of the pro-
posed EIS for the training effect of e-learning. In the designed structure, first-level in-
dexes include the response layer, learning layer, behavior layer, and result layer,
wherein the response layer contains four second-level indexes: curriculum setting,
training teacher, training content, and training method; the learning layer contains three
second-level indexes: theoretical knowledge, thinking mode, and skill mastery; the be-
havior layer contains three second-level indexes: learning attitude, learning ability, and
learning efficiency; the result layer contains four second-level indexes: organizational
ability, innovative spirit, satisfaction, and result efficiency.
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—{ Objectivity principle ‘
—{ Scientific principle ‘
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The principle of e-
learning training effect } Value principle ‘
evaluation index
% Practicality principle ‘
Principle of combining qualitative evaluation with

quantitative evaluation

Fig. 4. Principles for EIS construction

Indexes in the response layer are the basic guarantees required by the training pro-
grams, the curriculum setting mainly stipulates the course types, categories, arrange-
ment sequence, and class hour distribution, etc. Teachers engaging in e-learning train-
ing programs should have a wealth of theoretical knowledge and practical experience,
they should make full preparations for the training programs, have a serious and rigor-
ous attitude, and interact with students actively. The training content should be properly
selected in a targeted manner, and enable students to know the relevant knowledge eas-
ily and efficiently, students can choose training methods and means such as case study,
on-site investigation, and role play; the training plan should be well formulated, the
training courses should be well selected, and the training methods should be able to
meet the training objectives and training requirements. In the learning layer, the evalu-
ation is a measure of the learning effect of trainees, it mainly examines their theoretical
knowledge, thinking, and skills. The behavior layer reflects the changes in the behavior
of trainee students before and after the training, such as their learning enthusiasm and
enterprising spirit, as well as the learning attitude, ability, and efficiency. The result
layer is the evaluation of trainees’ performance in innovation and entrepreneurship after
the e-learning training and their satisfaction with the training programs.
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Fig. 5. Structure of the proposed EIS

3.2  E-learning training effect evaluation

To turn the subjective and theoretical EIS into an objective and practical one, this
study empirically screened the evaluation indexes to improve the reliability and validity
of the EIS, and to make the evaluation indexes more scientific, reasonable, and rigor-
ous. A questionnaire survey was conducted to score the indexes in the four layers. Fig-
ure 6 shows the evaluation results of the E-learning training effect. Figure 6(a) shows
the training effect evaluation results of the response layer. Respondents who think the
curriculum setting is very good or good accounted for more than 50%; more than 20%
of the trainees think the curriculum is poorly or very poorly set; more than 60% of the
trainees rated the teachers as very good, while training teachers who were rated as poor
or very poor accounted for 14%; more than 70% of the trainees rated the training ma-
terials as very good or good; and more than 70% of the trainees evaluated the training
methods to be very good or good. Figure 6(b) is the training effect evaluation results of
the learning layer. In terms of the learning layer, more than 70% of the respondents
rated the theoretical knowledge and thinking mode to be very good or good; and only
less than 10% think they are poor. Figure 6(c) shows the training effect evaluation re-
sults of the behavior layer. More than 65% of the trainees evaluated the learning attitude
to be very good or good; the proportion of respondents evaluated the learning ability to
be very good or good is close to 40%, and this number is 48% in case of learning effi-
ciency. Figure 6 (d) shows the training effect evaluation results of the result layer. The
satisfaction of trainees is relatively high, followed by innovative spirit, organizational
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ability, and result efficiency. In terms of the four indexes in this layer, more than 90%
of the trainees believe that the training effect is acceptable.
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d) Training effect evaluation results of the result layer
Fig. 6. Evaluation results of e-learning training effect
4 Influencing factors of e-learning training effect
Only after clarifying the influencing factors of e-learning training effect can the fac-
tors in each link be controlled during the training, so that the positive factors could exert

their greatest effects and the best training effect could be guaranteed [28, 29]. In the
third section, the text gives the e-learning training effect EIS, in the proposed system,
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the response layer is the satisfaction degree of trainees; the learning layer measures the
learning gain of trainees; the behavior layer examines the knowledge utilization of the
trainees; and the result layer calculates the benefits created by the training [30, 31].
Figure 7 lists the influencing factors of e-learning training effect, including the trainee
characteristics, the working environment, and the training design. According to the ac-
tual situations of e-learning training, the factor of trainee characteristics is divided into
two variables: learner motivation and self-efficacy; the factor of working environment
is divided into two variables: training support and atmosphere transformation; the factor
of training design is divided into four variables: analysis design, curriculum develop-
ment, teaching implementation, and training evaluation.

— Learning motivation \

Trainee
characteristics

Self-efficacy \

Training support \

Working
environment

Transform the atmosphere |

Factors affecting the

4{
4{
4{
effectiveness of E-  — —
4{
4{

Analysis design \

learning training

Curriculum development |

"{ Training design |

Teaching implementation \

L Training evaluation \

Fig. 7. Influencing factors of e-learning training effect

5 Countermeasures for improving e-learning training effect

Nowadays, MOOC technology, online platforms, information processing tech-
niques, and audio-visual equipment have been widely applied; in order to improve the
teaching quality of colleges and universities, carrying out e-learning training has be-
come a specific manifestation of the structural reform of the supply-side in education
[32]. Figure 8 lists the countermeasures proposed in this paper for improving the e-
learning training effect. First, we must strengthen the understanding and attention to
training evaluation, give comprehensive evaluation to e-learning training effect, and
fully promote the smooth implementation of the e-learning training effect evaluation
works. Second, we should improve the quality of the trainers, starting from the trainers,
we need to do a good job in cultivating the trainers, prioritize the training of trainers,
and enhance their ability and quality. Third, we could set up special training effect
evaluation and management organizations, and perform the work via these different
organizations, the management and organization system should at least include a train-
ing observer group, a training research group, and a training effect evaluation group.
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Fourth, we should optimize the human resource management and performance ap-
praisal system, look for fair and just performance appraisers, determine reasonable per-
formance standards, strengthen performance communication and performance feed-
back, and implement different performance appraisal principles after long-term testing
and adjustment. Fifth, we could establish a feedback mechanism for the evaluation of
e-learning training effect. Sixth, we could establish a dynamic improvement and pro-
motion mechanism for the evaluation of e-learning training effect.

Strengthen the understanding and attention to
training evaluation

% Improve the quality of the trainer \
Establish professional training effect evaluation
Countermeasures to | management organization
improve the effect of E- | |
learning training in colleges| | | Improve human resource management and
and universities performance appraisal system

Establish the evaluation and feedback
mechanism of training effect

Establish training evaluation and dynamic
improvement mechanism

Fig. 8. Countermeasures for improving the e-learning training effect in colleges

6 Conclusions

This paper explored the evaluation of the training effect of e-learning programs for
college students, figured out their perception and expectation of e-learning, demon-
strated the importance of the training to the practical ability and professional knowledge
utilization of college students, and the analyzed the influencing factors of the training
effect of e-learning in colleges. The specific conclusions are:

1. The evaluation indexes chosen for the evaluation of the training effect of e-learning
should follow the objective principle, scientific principle, integral principle, value
principle, practical principle, and the principle of combining qualitative and quanti-
tative evaluations.

2. This paper proposed an EIS for the evaluation of the training effect of e-learning that
contains a response layer, a learning layer, a behavior layer, and a result layer. In-
dexes in the response layer are the basic guarantees required by the training pro-
grams; the evaluation of the learning layer is a measure of the learning effect of
trainees; the behavior layer mainly reflects the changes in the behavior of trainee
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students before and after the training; and the result layer is the evaluation of train-
ees’ performance in innovation and entrepreneurship after the e-learning training and
their satisfaction with the training programs.

3. Influencing factors of e-learning training effect include the trainee characteristics,
the working environment, and the training design. The factor of trainee characteris-
tics is divided into two variables of learner motivation and self-efficacy; the factor
of working environment is divided into two variables of training support and atmos-
phere transformation; and the factor of training design is divided into four variables
of analysis design, curriculum development, teaching implementation, and training
evaluation.
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