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Abstract. This study aims to further investigate the application and implementation of project
teaching method in the teaching of chemical engineering specialty course (i.e. fine chemicals
industry). A complete project system for fine chemicals industry course and the four-dimensional
evaluation system for students were established. Based on the comprehensive discussion of 4 steps of
the implementation of project, it is reasonable to infer that the vigorously promotion and widely
application of project teaching method will be one of the most efficient methods in the development
of applied talents training mode.

Introduction

Project Teaching Method (PTM) originated in the United States. It was popular in colleges and
enterprises of Germany in the 1980s due to its efficient of training of the comprehensive ability of
occupation, including key ability. Moreover, it has been widely promoted and developed as a typical
action oriented teaching methods in some developed countries, such as America, France, United
Kingdom and otherst*J.

The course teaching content and the actual project management in the factory can be combined by
PTM, which can bring learning and training together perfectly. The successful implementation of the
project will not only give the students a sense of achievement and success of the application but also
avoid the phenomenon of dull as ditch water and theory divorced from practice led by the traditional
teaching mode!®!. Furthermore, PTM is conducive to mobilize the enthusiasm of students fully and
stimulate the students' desire to learn. At the same time, the students' autonomous learning and team
spirit, ability in analytical skill and solving problems independently can be cultivated perfectly.
Finally but not the last, students can understand and touch the real society, the distance between the
real factory and the classroom will be reduced significantly in PTM. PTM has been widely researched
and practiced in many universities and training institutions domestic and foreign, such as Henan
Institute of Engineering, Hebei Institute of science and technology, Shandong Provincial cadre
management college, Wuxi Institute of Technology and other institutions till now. PTM was mainly
applied in the courses teaching of animation, machinery, foreign language, marketing, management
and other professional theory and practical training. However, the application of PTM in chemistry
and chemical engineering courses has never been reported in the literature®*?,

In this study, the application and practice of PTM in the course of engineering chemistry is
discussed with the example of "Fine Chemicals Industry (FCI)".
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The practice of project teaching in FCI

Introduction to FCI

FCI is one of the core courses of chemical engineering specialty (specialized direction: fine chemical
engineering). The research objects of FCI mainly included the physical and chemical properties,
manufacturing technology, practical applications of fine chemicals and the research and development
of new products. Pesticide, dye, paint (including paint and ink), reagents and high purity chemicals,
food and feed additives, adhesives, catalysts and additives, chemical raw materials and chemicals,
functional polymer materials and other fine chemicals productions were studied in FCI. Every one of
the mentioned above has formed a relatively complete and independent knowledge system due to the
rapid development of chemical technology. Based on these premises, it is reasonable to infer that the
FCI course has the potential advantages of implementing of PTM.

Preparation and design of Project

Decomposed the teaching task with the real demand of factories and enterprises, and integrated
the knowledge to be taught into the project perfectly after the gap between teaching content and
factories were analyzed systematic by teachers and engineering and technical personnel. These are
the core requirements of PTM. The demand analysis and decomposition of knowledge and the
establishment of the project are the core steps of PTM!14.

Seven feasible projects were integrated and designed for the FCI course after a comprehensive
analysis of the common organic chemical products in the market and FCI textbook. These projects
take into account not only the inheritance of FCI knowledge but also the actual market applications of
fine chemical products. The projects with practiced and optimized are summarized in Table 1.

Table 1 Seven projects of FCI course

No. Project name Coverage of knowledge Class hours

1 Production technology of Linear  Anionic surface-active agent 6-8
Alkylbenzene Sulfonate (LAS)

2 Production technology of Antioxidant for processing 6
2,6-Di-tert-butyl-4-methylphenol  of synthetic material
(BHT)

3 Production technology of Herbicide (pesticide) 6-8
Simazine

4 Production technology of 1227 Fine chemical products for 6-8
(Dodecyl Dimethyl Benzyl processing of water
Ammonium Chloride)

5 Production technology of Sorbic ~ Food additives 6-8
Acid

6 Production technology of laundry Domestic and industrial 6-8
powder detergents

7 self-selected project: the research  If necessary, temporary 6-8
and development of a new design.
product

The coverage of knowledge and the principles of easy to difficult and gradual should be fully
reflected in the proceeding of project design. At the same time, the implementation steps and levels of
the project should be fully considered.

Implementation of project

All the students should complete the specified or optional items by integration and application of
existent and new knowledge in order to achieve the purpose of mastering the knowledge and train the
practice skill. These are the core requirements for teachers of PTM. Completed the task
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independently or in the form of group collaboration is the core step for students in PTM, which can
cultivate students' comprehensive quality efficiently.

56 to 64 class hours are usually set for the FCI course of chemical engineering specialty
(specialized direction: fine chemical engineering), which aims to training applied talents of students.
Taking into account the operability of all the project of FCI course, the first 8 class hours is arranged
to carry out theoretical teaching. In which, the basic knowledge, basic concepts and basic research
methods are briefly introduced by the teacher, so that students have a preliminary understanding for
those. And then, each project is completed in 6 - 8 class hours (ca. 1 or 2 weeks) starting from the 9th
class hours. The all projects shown in table 1 will be completed in a whole semester. The allocation of
class hours in detail is summarized in Table 1.

General process of fine chemical industry development are summarized in Fig. 1. Based on
project 6 in table 1 (i.e. the production technology of laundry powder), the implementation of PTM
was discussed systematically.
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Fig. 1. General process of fine chemical industry development

Step 1: project introduction and task determination.

Before the implementation of PTM in project 6, the objective and significance of the project, the
coverage of knowledge points should be explained in detail by a guidance teacher. Moreover, the
analysis of knowledge requirement are preached briefly. At the same time, the guidance teacher
should not only encourage students to use divergent thinking, give full play to the imagination and
innovative learning, but also require students to pay attention to the scientific nature, rigor and
integrity of knowledge system. The tasks of this project are decomposed according to the
characteristics of the team members by each project team leader. The role of each team member,
cooperative mode and every time node of each task are defined.

Step 2: information collection and analysis.

There are a lots of literature and patents of the production technology of laundry powder. The
success or failure of the project implementation is determined directly by the quality of information
collection and analysis. All team members should be involved in the process of information
collection and analysis. In order to improve quality of acquired information as much as possible, the
appropriate information according to the main body of the project are selected elaborately and deeply
discussed by everyone in the group.

Step 3: establish project.

This step is the core section in the whole project implementation process. In this step, all team
members should show their own idea, should participate in the discussion of the design of the
companion. They have to collect more appropriate information if necessary. Finally, a summary
report or design plan that can be submitted was sorted and optimized. The teachers and enterprise
personnels can provide guidance on professional knowledge and product market in this step,
respectively.

Step 4: student assessment and project evaluation.

Project evaluation was actualized in the process of group communication. Relevant technicians
or business managers were invited to participate in this step. The communication was presided over
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by the teacher. In which, the achievement of student and/or the quality of project were evaluated from
the following four aspect: student self-evaluation, classmate evaluation, teacher evaluation,
enterprises evaluation. This kind of student evaluation method were defined as four-dimensional
evaluation system.

In the proceeding of the four-dimensional evaluation system, representative selected by each
group should share or display their own project design and the gains or losses in the implementation
process of the project one by one via multimedia equipment. At the same time the student
self-evaluation were completed. And then, recommendations or opinions on the work of the project
group are made by students from other groups, and provided the evaluation of the classmates.
Subsequently, enterprises evaluation is carried out by relevant business management or technical
personnel according to the actual application of organic chemical products or the actual operation of
the production line. In the end, teacher evaluations are carried out according to the comprehensive
utilization of knowledge, the solution of practical problems and innovative. Moreover, the
improvement measures of the project should pointed out combined with the evaluation of enterprises
by teacher. The scores of individual items in each group are composed of four parts mentioned above.
The scores of individual items of each group are composed of four parts mentioned above.

Conclusion

The gap between the teaching of classroom and the actual production of engineering will decrease
rapidly due to the implementation of PTM. It is attributed to the vigorously promotion and widely
application of PTM in the teaching of chemical engineering courses. PTM is famous for the
comprehensive training of students' team spirit and practical ability. The successful application of
PTM is not only beneficial to significantly reduce the distance between the factory and classroom, is
advantageous to the realization of combination of teaching process and the production process, is
convenient to the realization of combination of professional curriculum content and occupation
standard, but also is convenient to advance contact the society for students. All these measures will
lead a good base to all students to go to work in the future.

Based on the characteristics of PTM and the market orientation of student employment, it is
reasonable to infer that the vigorously promotion and widely application of PTM will be one of the
most efficient methods in the development of applied talents training mode under promoting the
transformation and development background till now.
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