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Abstract 

The instructional evaluation serves for the realization of promoting learning and 
teaching with evaluation. However, the present instructional evaluation methods widely 
adopted by universities lay more stress on the learning outcomes, neglecting the process 
in which the students cognize and comprehend knowledge. Therefore, under this 
circumstance, the students are learning for examinations, concentrating on 
memorization and overlooking comprehension and implication. Based on cognitive 
learning theory, constructivism learning theory and Benjamin Bloom’s classification of 
educational objectives, the paper demonstrates the establishment of the system of 
lecture content，the relevant design of pluralistic instructional evaluation and its 
application cases in practice so as to realize the mastery learning,. The twice trials 
demonstrate that the system of pluralistic instructional evaluation based on the 
promoting the efficiency of teaching and learning. 
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1. Introduction 

Academic evaluation, one of the core operations in the process of higher education, serves the 
functions of giving timely responses to students’ performance, adjusting the teaching methods 
according to the evaluation findings, stimulating students’ motivations and boosting the 
teaching effects, which is more positive for the development of students’ learning ability [1]. 

Over the years, the quantitative evaluation mode, even being treated as a method of selection, 
is widely adopted by universities and colleges in China as a main means of academic evaluation, 
which lays more stress on the learning outcomes and ignores the construction of students’ 
cognation and the process of comprehension [2]. The mode with singular evaluation subject, 
low engagement and monotonous assessment method cannot embody the student-oriented 
teaching philosophy, which produces no influence on promoting teaching effect and brought 
some negative effects [3]. Under this circumstance, students gradually form the habit of 
focusing on rote learning and exam-orientation, and teachers tend to be exam-oriented, which 
depart from the teaching theory based on cognitive constructivism and violate the fundamental 
requirement of talent-training of higher education. 

In the age of information technology, the knowledge update is accelerating. Educators and 
learners come to know that learning is not to memorize the stuff being taught but to construct 
cognition based on comprehension [4], not to obtain high scores but to adapt to the society and 
to utilize the learned knowledge to solve problems in future life. What more, the interference 
of information technology into teaching has changed teaching methods to a great extent, thus 
the reformation the academic evaluation is in the strong need. Student-oriented academic 
evaluation should demonstrate the study, at the same time, embody the intellectual 
Development from multi-dimensions, therefore to encourage the deep learning and teaching. 
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2. An Academic Evaluation Model Based on Cognitive Constructivism 

Cognitive constructivism combines the basic principles of cognitivism and constructivism, 
focuses on how the learner construct cognitive experience (such as knowledge comprehension, 
cognitive strategies…), promote psychomotor experience (such as strategies for problem 
solving, treatment to complicated issues…) and obtain affective experience (such as beliefs 
about learning, self-recognition…). Cognitive constructivism acknowledges that learning is a 
process in which meaning is constructed and the meaning being constructed could be divided 
into different levels of cognitive objectives, hence, according to Bloom’s classification of 
educational objectives different academic evaluation methods need to be conducted so as to 
address different objectives [5], that is the diversified evaluation. 

The system of diversified evaluation is designed according to Bloom’s classification of 
educational objectives. In the process of teaching, evaluation rules are established in 
accordance with different layers of educational objectives, and the multiple evaluation 
dimensions including diversified assessment objectives, methods, contexts and subjective are 
formed so as to satisfy the need of different evaluation subjective. The system can be adopted 
as a guidance for universities to develop diversified evaluations,see Table 1. 

 

Table 1. Cognitive Dimensions and Relevant Evaluation Principles 

Cognitive 
Dimensions 

Evaluation Principles Methods 

knowledge 
confirmation 

match and passive choice 

True or False, blank 

filling and multiple choice 

comprehension 
fundamental cognitive 

response and selective response 

Blank filling, multiple choice, 
question and classification 

application 
Methods and 

process of problem solving 

essay-type questions, problem 
solving and operation 

analysis 
moderate constructive 

response and selective response 

essay-type questions 

task analysis and operation 

evaluation 
verification, self-evaluation 

and mutual assessment 

essay-type questions and 
assessment on the task 

creation 
high level constructive response, 

program formulation and designing 
task 

essay-type questions, program 
formulation and hypothesis 

proving 

3. The Design and Practice of Academic Evaluation Based on Cognitive 
Constructivism 

Before the design of diversified evaluation, teaching contents and objectives should be clarified, 
then according to the contents and objectives, teaching activities and evaluation methods are 
formed, which realizes the combination between evaluation and teaching process [6]. The 
course Computer Fundamentals in the Northwest A&F University is taken as an example of 
diversified evaluation. 

3.1. The Establishment of Course Content System 

The course content needs to be optimized and regulated according to the course objectives at 
the beginning of the course, and then a course evaluation system with multi-layers and 
diversified modules is to be constructed. In Computer Fundamentals, the course content is 
composed of three modules: basic knowledge, application skills and thinking training. This 
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evaluation mode embodies the systematicness and correlation among the course objectives of 
knowledge, skills and ability. Each module contains basic content layer and extended content 
layer which is in line with the course content system of preview before class, classroom 
instruction and review after class. 

3.2. The Design of Diversified Evaluation Mode 

In this system, different evaluation methods are employed to assess different course objectives. 
It demonstrates the diversified evaluation methods for the part of data management and 
processing of the course, see Table 2. 

 

Table 2. Diversified Evaluation Methods for Data Management and Processing 

Knowledge Point Objective 
Cognitive 

Dimension 
Evaluation 

Method 

Basic knowledge of 
data processing 

To describe basic concepts and knowledge 
of data processing 

memorization objective test 

Data operation and 
processing 

To explain fundamental roles and 
application of different functions 

comprehension objective test 

To process data properly according to the 
requirement 

application 

Case study 
To analyze the meaning of the test question 
and select the right data processing method 

analysis 

Report form 
processing 

To process report forms properly upon 
request 

application Case study 

Diagram processing 
To produce different types of diagrams 

upon request 
application Case study 

Data statistics and 
analysis 

To implement the right data statistics and 
analysis according to the test requirement 

application 

Case study 
To select the right data statistics and 

analysis according to the test requirement 
analysis 

To write the right SQL statement according 
to the test requirement 

application Case study 

 

Data management and processing belongs to the module of application skills, which places 
emphasis on skill learning. Accordingly, its evaluation method should focused on application 
ability. word-processing skills are the extended content for this part. Therefore, no course time 
is delivered for them, but self-study task list and video references are supplied to students to 
learning after class. What’s more students are guided to finish the allocated creative design and 
to make mutual assessment, so as to evaluate the learning effect, to give students opportunities 
to know their own learning level and to realize the mutual learning and progress among 
students.   

3.3. The Practice of Diversified Evaluation Mode 

In the conduction of diversified evaluation, on-line and off-line activities are integrated into the 
process of evaluation. For example, objective tests are proceeded in the on-line teaching APP: 
Mosoink. At the beginning of each course time, students complete a test with 15 to 20 questions 
with in 10 to 15 minutes in order to evaluate the degree of knowledge mastering. Detailed 
assessment scale should be conveyed for the mutual assessment, which could be conducted on-
line or off-line. 

Case study could be carried out on-line in the form of brain-storming so to encourage students 
actively to give their own methods to solve problems, or to be conducted in the form of off-line 
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operations in which students are guided collectively to finish certain operations within given 
time span. 

At the end of the course, multifold items of scores would be calculated pro rata thus a 
synthetical final score for the course formed, which takes account of the assessment of different 
learning objectives and realizes different levels of skill training. Furthermore, a related test is 
designed for each chapter so the teacher could have a control over the whole teaching process, 
receive immediate feedback from students and give them real-time and precise guidance. 

4. Conclusion 

The two-year study conducted diversified academic evaluation mode to 3500 students in two 
courses, which has found that the experimental classes have 5 to 8 scores higher than the 
control classes and the control classes have lower skill mastering and extended application, see  
Fig. 1. 

 

 
Fig 1. The Comparison of Average Score  

Between the Experimental Classes and Control Classes 

 

Students’ learning style changes from being exam-oriented and passive to be more active and 
show more interest in the course. Besides, the new learning style is being employed in other 
courses, thus the mode of evaluation promote students’ learning. In the process of experiment, 
teachers guide and evaluate students with multiple means, which have the effect of motivate 
students to learn and upgrade the standard of teaching. 

The feedback from the experimental classes manifest that most students approve of the 
diversified academic evaluation mode but some question the ratio of different evaluation 
modules, which should be optimized in the future so as to form a more rational ratio and to 
improve the evaluation system based on cognitive constructivism 
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