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1. Introduction

Paleontology has played a central role in deciphering 
the history of the Earth, including the rates and dates of 
tectonic activity, evolution, climate change, and large im-
pact events[1]. Paleontology is a core course in the science 
of Earth history, is also the basic core course of geology 
majors, and its experiment courses are important for cul-
tivating students’ ability to integrate theory with practice, 
to analyze and solve problems. Experiment teaching is an 
intermediate link between classroom teaching and field 
practice, paleontology is a course with plenty of practical 
courses, and its experiment teaching is particularly import-
ant. As an important component of paleontology teaching, 
experiment teaching has also received more attention of 
many paleontology teachers, who have done research and 

discussion on paleontology experiment teaching from 
different aspects. For example: The experiment teaching 
of paleontology should regard fossils as a starting point 
for research, students are guided to actively apply for sci-
entific research projects so as to cultivate their innovative 
ability; The reform of paleontology experiment teaching 
for geology majors may take the following measures, such 
as the combination of theory teaching and experiment 
teaching, the complement of indoor experiment and field 
practice, and the improvement and expansion of teaching 
specimens. To the teaching method, some researchers in-
troduced group competition into paleontology experiment 
teaching, which improves the initiative of students and 
increases their interest in learning. Some teachers empha-
sized the importance of laboratory construction in the pro-
cess of paleontology experiment teaching, and believed 
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that laboratory construction was the source of innovation 
ability training. It was not only necessary to strengthen the 
investment in hardware facilities such as experiment sites 
and equipment, but also to strengthen the construction of 
software such as high-level instructors, high-level scientif-
ic research support and advanced management concepts. 
These studies provide a useful reference for experiment 
teaching reform[2-7].

2. The Current Situation of Paleontology Ex-
periment Teaching

2.1 No Independent Experiment Teaching Pro-
gram

Paleontology once existed as an independent course in 
the training program of geology majors. With the develop-
ment of society and the change of social demand for tal-
ents, some colleges and universities have carried out the 
teaching reform of paleontology course, paleontology and 
historical geology are merged into one course after the re-
form. At the same time, course hours and teaching content 
have been compressed in different degree. We take the 
teaching practice of paleontology of Shandong University 
of Technology as an example to analyze. In the current 
training program, paleontology and historical geology are 
offered as a course with 48 hours, of which 40 hours are 
taught theory in the classroom and 8 hours are arranged 
for in-class experiment teaching. The experiment teaching 
of paleontology was just arranged for in-class teaching, 
no independent experiment teaching program. Moreover, 
the experiment hours are too few and the task is relatively 
heavy, only eight hours are arranged for experiment teach-
ing in the class to complete the task.

2.2 Irrational Experiment Teaching Design

The current experiment design is based on the geo-
logical age as a clue to organize the experiment content. 
Fossils are the study object of paleontology, the teaching 
practice of paleontology for many years’ shows that the 
training based on fossils categories is very effective. The 
current experiment design cuts apart the internal connec-
tion of the same category fossils, which greatly reduces 
the training effect and increases the difficulty of students’ 
learning. Taking cephalopod fossils as an example, the 
geological age of cephalopod fossils in our laboratory dis-
tributes from Ordovician to Cretaceous, which is arranged 
for four experiment classes. This has adverse effects on 
the observation of similar fossils, the analysis and summa-
ry of characteristics, and the improvement of identifica-
tion techniques. 

2.3 Absence of Experiment Contents

Micro fossils have broad application prospects in de-
termining geological age, dividing and contrasting strata, 
restoring paleoenvironment and paleogeography, paleo-
climate research, petroleum, coalfield geology, deep-sea 
exploration and so on. It is also an important part of pale-
ontology courses. However, the treatment of micro fossils 
requires certain experiment conditions (stereo-microscope, 
acid treatment laboratory, etc.). Due to the limitation of 
objective conditions, the current experiment content does 
not include micro fossils.

2.4 Teaching Method and Experiment Types are 
Single

The current experiment teaching methods of paleontol-
ogy are lack of experiment teaching design and positive 
interaction between teachers and students, students are 
passively accepted and the ability to mobilize students’ 
enthusiasm is weak. The comprehensive application of 
teaching modes and teaching methods such as flipped 
classroom, split classroom and group collaborative inqui-
ry learning are infrequent in the process of paleontology 
experiment teaching. From the perspective of experiment 
types, the current four experiments are all verification. 
The main task is to describe fossil characteristics, unit 
lithology of rock strata and rock equality. There is a lack 
of comprehensive and design experiment types. This kind 
of training is not difficult and lacks breadth and depth. 
Students’ ability to comprehensively utilize and analyze 
knowledge cannot be exercised, knowledge and practice 
are disjointed. Students do not understand the specific 
purpose of learning knowledge, which is not conducive to 
students’ mastery of theoretical knowledge and the culti-
vation of innovation ability.

3. Reform Measures of Experiment Teaching 

In view of the existing problems of the current exper-
iment teaching, combined with the training program of 
geology majors and the objective conditions of majors ed-
ucation, the reforms of experiment teaching are prepared 
from the following aspects[8-17]:

3.1 Setting up Independent Experiment Teaching 
Arrangement

At present, there is no separate experiment teaching ar-
rangement in the experiment teaching of paleontology, and 
the experiment teaching is mainly solved by in-class ex-
periments. But in-class experiment class hours are limited, 
time is too short, can not reach good teaching effect. The 
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teaching practice of paleontology of Shandong University 
of Technology was taken as an example，only 4 times 8 
hours (2 hours/times) are arranged for in-class experiment 
teaching. Some paleontology experiments need a long 
time, for example, micro fossils needs an acidolysis pro-
cess. In order to ensure the teaching effect, it is necessary 
to set up an independent experiment teaching arrangement 
of paleontology in the major training program. Paleontol-
ogy can also set up an experiment teaching arrangement 
with stratigraphy, and the time is about 2 weeks. Setting 
up an independent experiment teaching arrangement will 
greatly improve the current experiment teaching. One of 
the problems existing in the current experiment teaching 
is that the class hours are too few. Due to the course re-
form, the major’s course hours are generally compressed. 
In this context, the teaching hours can only be adjusted 
and increased in paleontology course itself. After setting 
up an independent experiment teaching arrangement, the 
problem of too little course hours is completely solved. It 
also provides the premise for solving other problems.

3.2 Improvement of Experiment Teaching Design

Paleontology is a discipline with strong practicality and 
experience. Fossils are the research object of paleontology 
and the main experiment teaching content of paleontolo-
gy. Therefore, the description and classification of various 
categories of fossils, the specific genus and species char-
acteristics should also be observed and studied in the ex-
periment class. Past experience tells us, the training based 
on fossils categories is very effective. The new structure 
of the experiment content based on the ancient fossils 
categories note based on the geological age should be set 
up. According to the new structure, fossil specimens are 
divided into trilobites, penstones, cephalopods, corals, 
brachiopods, bivalves, plant fossils, microfossils and other 
nine categories. The experiment contents are arranged ac-
cording to the categories. Students are required to describe 
the main characteristics of fossils, learn to identify the 
main standard fossils, master the geological age of specif-
ic fossils and the representative environment; At the same 
time, the purpose of the experiment is to make students 
describe describe the fossils of different times, understand 
the lithology of the main lithostratigraphic units and the 
evolution process of the sedimentary facies represented 
by them into a comprehensive explanation of the fossil 
characteristics, lithology, lithofacies, sedimentary envi-
ronment and geological age of the strata, and change the 
experiment type from simple verification type to compre-
hensive and design, and pay attention to the cultivation of 
students’ research ability and innovation ability.

3.3 Reform of Teaching Methods

We should actively explore the application of mixed 
teaching methods consisting of flipped classroom, peer-to-
peer classroom and group collaborative inquiry learning 
in experiment courses, and actively learn from successful 
teaching methods such as group competitions in other uni-
versities.

3.4 Continue to Improve the Laboratory Hard-
ware and Software Construction 

Laboratory construction is the necessary guarantee 
to improve the quality of students’ training, and perfect 
laboratory conditions are also the basis of innovative 
education for students. In terms of hardware, it needs to 
be equipped with ventilation cabinets, vacuum cabinets, 
stereo microscopes, grinders and other necessary equip-
ment to increase the content of micro paleontology in the 
experiment design; In terms of software, the construction 
of teacher team should be strengthened. 

4. Conclusion  

Paleontology is the basic course of geology majors, 
the experiment teaching of paleontology connects the 
classroom with the field practice, and it is the key link of 
implementing quality education and cultivating geological 
talents with practical ability and innovative spirit. The re-
form of the contents, design, methods and means of exper-
iment teaching is an important way to achieve the goal of 
talent training. The paper summarizes the problems in the 
process of paleontology experiment teaching practice such 
as single teaching method and experiment type, no inde-
pendent experiment teaching program, etc. It is believed 
that the experiment content should be redesigned and a 
new structure should be established from the aspects of 
setting up independent experiment teaching arrangement, 
increasing the number of experiment hours, organizing the 
experiment content based on fossil categories, etc.
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