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Abstract

Following the law of vocational growth of intermediate students and the learning path from perceptual

practice to rational cognition of intermediate vocational professional courses, for the direction of the

development of curriculum and teaching, centering on the learning tasks, learning micro-processes are

designed according to the learning objectives and Task content. By summary the meaning of the

learning micro-processes and the five major components through the literature, creating assumptions,

and combining the existing learning micro-processes and learning process research model, the

research process of the learning micro-processes is determined, and the design principle.Take

"Contactor interlock positive and negative turn control circuit" in the lesson of "Electrical Control Line

Installation and Maintenance" in secondary vocational school as an example,

Based on the learning tasks and goals, we analyze and sort them out, to divide the micro-process into

various learning level stages and learning performance descriptions and provide references for the

study of learning micro-processes in secondary vocational education.
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1. Introductory

Vocational education, as a significant part of the national education system, has trained A substantial

amount of high-quality workers and technically skilled personnel for China's modernization.As a part

of vocational education, secondary education has the significant task of training skilled laborers and is

a noteworthy foundation for China's economic and social development. However, at the level of
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teaching in vocational education, there are three major separation problems at the current level: the

separation of teaching and learning, the separation of knowledge and behavior, and the separation of

instruction and evaluation.Based on the current research on the learning process in the field of

education, the development of the learning micro-process should be explored to promote the teaching

of secondary vocational specialized courses.

1.1 Learning Micro-processes

Learning micro-processes are proposed under the theory of the learning process to promote the

teaching reform of secondary professional courses. The main difference between the Learning process

and Learning micro-processes is shown in Table 1. Learning micro-processes describe the progress and

development of a student's knowledge and ability about a topic or task in a certain period.It is

essentially an exquisite version of the micro-teaching plan.In comparison with the learning process, the

learning micro-processes operate in a shorter period, are easier to implement with the teacher as the

principal developer rather than the expert, and are more in line with the type of secondary vocational

education, taking into account the characteristics of secondary education and the intellectual structure

of the students.

Table 1. Learning Processes Versus LearningMicro-Processes

In short, the learning micro-processes are a sequence that most students go through in much the same

way. If reaching a level is compared to a destination, then the learning micro-processes are like a ‘map’

in which teachers and students can find out where they are in their learning journey. The purpose of the

micro-processes is not only to know whether students have reached a certain level, met a standard, or

acquired certain knowledge and skills, but also to let teachers know where students are going next. The

micro-processes development path is shown in Figure 1.
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Figure 1. LearningMicro-Processes Development Route Model

The learning process usually consists of a low anchor point, several intermediate levels, and a high

anchor point.Students at a low level of ‘novice’(with their prior knowledge and experience) in the

process of accomplishing a learning task in a course of study→There are many intermediate levels

(competencies of knowledge and skills acquired by the students) in the high-level ‘expert’ stage

(attainment of the objectives of the course tasks).

1.2 Learning about Micro-processes Hypothesis Creation

The research process for identifying learning micro-processes should begin with identifying the

constituent elements, then designing the hypotheses, and ultimately determining the design process. A

whole process must include five components: learning or expression objectives, process variables,

achievement levels, learning performance, and achievement assessment, Processes are by nature

hypothetical, speculative models that need to be tested in practice and are based on the following three

assumptions before design:

Hypothesis 1: As students progress through the learning task, their understanding deepens, their

practical skills improve, and all aspects of their approach to learning and depth of thinking are

optimized.

Hypothesis 2: Students' progress on the task is staged, with an overall degree of increase, and progress

between levels is more variable than progress within levels. The former is more variable than the latter.

Hypothesis 3: It is possible to find 'easily measurable or visible behavioral manifestations' to describe

the level of performance as the student performs the learning task.

1.3 Learning the Micro-processes Research Process

Figure 2. LearningMicro-processes Research ProcessMap
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As shown in Figure 3, it has been found in most studies that the learning process roughly goes through

the process of hypothesis construction, practice verification, and revision of hypotheses, and the

learning micro-processes should also go through these three processes. The first step of the study

is——for the researcher to identify the course learning task to be studied, analyze the learning task, and

then design the learning micro-processes afterward.

1.4 Micro-processes Hypothesis Construction

The course learning tasks mentioned in this paper refer to the course learning tasks of the core

curriculum of secondary vocational specialties, and the learning or performance objectives in the

learning micro-processes are determined according to the task objectives required to be achieved. There

are two ways to divide the achievement level chronologically: one is to divide the low level,

intermediate level, and high level, i.e., the starting point refers to the student's previous knowledge and

experience; the endpoint is usually the social expectation, i.e., people expect that students should know

and be able to do something when they reach the top of the process. with multiple intermediate levels

between the two endpoints, The other is based on the grade level the student is in.

Learning micro-processes focus on the process of students' accomplishing a learning task in the

classroom, so the division of their achievement level should not be based on different grades, and

should be studied around the knowledge and skills involved in a learning task in the secondary

curriculum instead of a mere core concept, therefore, taking the six stages of remembering,

understanding, applying, analyzing, evaluating, and innovating in Bloom's Cognitive Structural

Learning Theory as a reference idea, the students were hypothesized to be divided into four levels

during task learning, as shown in Figure 4.

Figure 3. LearningMicro-processes Achievement Level Model

From low level to high level are existing knowledge level (the students' own knowledge and skill

system before the beginning of the course learning tasks), connection and application level (the

students' ability to apply the two in practical training through the learning of new knowledge, combined

with their existing knowledge and experience), answer and test level (the students' ability to understand

the causes of the problem and solve the issue during the task learning), inductive deductive

interpretation level (students' ability to integrate the knowledge and skills of the task and finally form

their concepts after practicing the learning task and thinking about the process). Given the hypothetical



www.scholink.org/ojs/index.php/wjer World Journal of Educational Research Vol. 11, No. 3, 2024

Published by SCHOLINK INC.
143

construction stage, the performance depicted refers to the students' due performance, i.e., the extent to

which the students should have mastered and understood certain knowledge and skills after reaching a

certain level, and ought to have externalized the knowledge and skills in practical operation and

problem-solving.

1.5 Empirical Verification and Revision of Hypotheses

There are three main approaches to empirical testing of learning process research: instructional

interventions, horizontal surveys, and longitudinal surveys,This study employs instructional

interventions, i.e., after completing the learning micro-processes hypothesis construct, under the

micro-processes-guided instructional practice, observe student performance, intervention measure

based on the logical reasoning of knowledge understanding and skill mastery of the learning task to

generate a new way of guided learning. The practice involves collecting information on two aspects of

student performance: first, the actual performance of task-based learning in instruction guided by

learning micro-processes theory; and second, the actual performance under traditional instruction, and

comparing whether the former is better or not by comparing it to the former's mastery. Compare the

actual performance with the hypothetical due performance, to complete the validation of the hypothesis

and correct the deficiencies, improve the evaluation rules according to the student's learning

performance, and construct reasonable micro-processes

2. Design Principles

a．Using the learning task as a base

Through the course learning tasks to let students know what should be done, the process of the task

relies on the teacher to design the problem to promote student learning enthusiasm, with the problem to

trigger students to think about how to do it, the task ultimately points to the students to obtain their

concepts——the students through the process of practicing the concepts should be mastered to delve

further deeper the concepts constructed as their knowledge and experience. The concepts ultimately

obtained by each learning task will also be The concepts finally acquired in each learning task will also

be the original knowledge and experience that students have at the beginning of the next new task.

b．Tasks should be analyzed in an integrated manner

The Key learning task of the secondary vocational curriculum is different from that of ordinary high

school, which is not purely learning theoretical experience, but the integration of science and practice,

so the micro-processes should reflect doing. Learning micro-processes should be the theory and

practice developed together. The analysis of the learning task should be followed by the principle of

integration of theory and practice.

c．Level-defined performance descriptions should be tailored

It should be unambiguous what to learn at what level, and the knowledge and skills to be mastered at

each level should be described in detail in terms of learning performance, that is, what concepts

students can understand and what ideas they can understand through what skills operations, to grasp the
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learning performance of students in the learning process. The description of learning performance at

each level can also be used as a basis for evaluating students.

2.1 Contactor Interlock Forward and Reverse Control Circuit as an Example

Based on the learning tasks and objectives, the learning content is analyzed and constructed, according

to which the student's performance in learning new knowledge is analyzed and divided into levels, to

complete the design of learning micro-processes. Science Education Publishing House 'electrical

control installation and maintenance' in work task six 'crane forward and reverse control circuit

installation and maintenance' as an example, the task is analyzed, the design of the task objectives, and

then the task of learning micro-process design. The electrical control circuit installation and

maintenance course is one of the main courses of secondary vocational school processing and

manufacturing direction of electromechanical specialties, which has a very practical and broad

application, focusing on both theoretical knowledge and practical training.It has a high impact on

students' professional competence, and this course is highly theoretical and requires a high degree of

practice.

2.2 Mission Objective

Based on the textbook and existing research references, the theory and practice of forward and reverse

control circuits related to the knowledge and skills of the operation steps to analyze the contactor

interlock forward and reverse control circuits requires students to master the circuit task requirements,

working principle, operation process, list of components, safety testing, troubleshooting, and other

knowledge and skills. Through a series of learning to achieve the ability to use instrumentation tools to

detect the correct, mounting circuit, safe operation, and independent troubleshooting ability. Through

the analysis of the student's learning situation, students have already studied low-voltage power

distribution appliances, low-voltage control appliances, electric and continuous operation, and

self-locking control circuits, and have the metacognitive ability to learn this task. Therefore, the

following task objectives were designed according to the student's current level of learning process:

1．By reading the task introduction be able to identify the task requirements and be able to list the

electrical components of a forward and reverse control circuit for a three-phase cage asynchronous

motor.

2．Through the reading of circuit diagrams the three-phase cage asynchronous motor forward and

reverse control circuit working principle for a simple description of the operation of the process of its

general plan.

3．Through group cooperative inquiry, one can install a three-phase cage asynchronous motor forward

and reverse control circuit, with meters, tools to detect the correctness of the circuit installation, and

the safety regulations for the correct power operation, to cultivate the learning habits of group

cooperation and communication.

4．Be able to use instruments and tools to detect and analyze faults in the forward and reverse control

circuits of three-phase cage asynchronous motors, and be able to troubleshoot independently, clarify the
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working principle of the circuits, and cultivate the ability of self-evaluation and self-reflection.

For the above task objectives, based on the student's cognitive law as well as the law of physical and

mental development set, the student's knowledge and skills of learning micro-process level is gradually

increased from low to high, from simple to complex, around the installation of the detection of forward

and reverse control circuits of the gradual development of this task.

2.3 Organization of Tasks

In power drag control circuits, there is often a positive and negative motor control, so that the

production of mechanical moving parts to achieve the positive and negative direction of the motion

control requirements, such as the control of the crane's rise and fall movement, which is the motor

positive and negative motion process. The knowledge and skills required to master the portion of

forward and reverse control circuits are summarized and analyzed. Task content learning requires both

theoretical knowledge and practice. The principal learning content of forward and reverse control

circuits within the textbook is sorted out, as shown in Figure 5.

Figure 4. Forward and Reverse Control Circuits Main Learning Content

The learning task requires students to learn the task of "contactor interlock forward and reverse control

circuit" and master the following questions - How to distinguish the stator winding head and end? How

to analyze the circuit diagram to clarify the working principle? What are the components required for

the circuit? How to install and test the circuit? How to power the circuit trial? How to troubleshoot the

fault?



www.scholink.org/ojs/index.php/wjer World Journal of Educational Research Vol. 11, No. 3, 2024

Published by SCHOLINK INC.
146

Figure 5. Forward and Reverse Control Circuits Related Knowledge and Skills Combing

Through analysis, the learning content of forward and reverse control circuits is roughly divided into

theory and practice. Figure 6 shows the knowledge and skills connected to forward and reverse control

circuits. Students are required to learn the identification method of the stator winding ends of the

three-phase asynchronous engine, and then carry out the basic knowledge of the positive and negative

rotation control circuit, that is, analyze the schematic diagram of the circuit, sort out the working

principle of the schematic diagram of the circuit, and identify the required components in the process.

After the completion of the theoretical knowledge, the circuit installation, detection, power-on test, and

troubleshooting tasks are completed.

2.4 Design Examples

The starting point of students' learning is their previous learning experience of low-voltage distribution

appliances and control appliances, electric control circuits, and self-locking forward control circuits

commonly used in this course. The starting point difference between students is the variation in their

grasp of the knowledge point in theory and practice, such as identification, detection, installation, and

maintenance. After learning the installation and maintenance of the forward and reverse control circuit,

students can achieve the objectives of various course tasks as the endpoint, that is, students can

eventually form their rational concepts and practical skills through the practical operation.

Theoretically, it can clarify the task requirements and summarize the working principle of the positive

and negative rotation control circuit, the name and use of the application components, and the circuit

fault analysis. In practice, it can independently install, test, and debug the positive and negative rotation

control of the three-phase cage asynchronous motor successfully and safely power on the operation,

and gradually develop occupational mobility and professional quality during the process from the

starting point to the endpoint. Through continuous improvement of their learning level to improve their

ability.

As shown in the learning micro-processes design in Table 2, the student's Learning performance in
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learning new knowledge is analyzed and the learning level is split according to the learning content.

With students' pre-concept as the starting point of learning micro-processes and the task goal of

"contactor interlocking forward and reverse control circuit" as the end point of learning

microprocessors, the intermediate level of learning micro-processes is established according to

students' understanding degree of theoretical knowledge of the learning task and proficiency in

grasping practical operation skills, perform a presentation description. Then, the assessment points and

criteria are determined according to the description of the learning level

The intermediate level of the learning micro-process is determined according to the student's

understanding degree of the theoretical knowledge of the learning task and their proficiency in grasping

the practical skills. In the learning content as micro-processes advance, the content follows the degree

of gradual increase in learning tasks mainly by the installation and testing of circuits, debugging and

analysis, and the concept of obtaining and understanding the principle of the main. Regarding learning

methods, there are mainly students' independent analysis, group cooperation and communication, and

teachers' explanations. In terms of evaluation, we set up diagnostic evaluation before the task is carried

out, group mutual evaluation, students' self-assessment, and teachers' evaluation during the task process,

and follow the combination of process evaluation and summative evaluation.

Table 2. “Forward and Reverse Control Circuits” LearningMicro-Processes Design
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3. Advantages of Integrating Learning Micro-processes into the Classroom

3.1 Close to the Reality of Vocational Education and Follow the Law of Vocational Growth of

Secondary Students

Intermediate teaching emphasizes the cultivation of students' abilities and pays more attention to the

cultivation of students' cultural literacy and professional skills, especially for the cultivation of students'

practical operation ability, and its main purpose is to cultivate practical skilled talents. Influenced by

traditional teaching thinking, most of the current intermediate vocational colleges and universities still

have the phenomenon of unclear self-positioning, sticking to the theoretical cognitive level of learning,

disregarding the rules of the intermediate students' vocational growth, which is unfavorable to the

future vocational development of intermediate students.It is not conducive to the future career

development of vocational students.The micro-process of core professional courses for secondary

vocational schools fully understands the characteristics of secondary vocational education, fits the

reality, builds a typical path in line with the development of secondary vocational students, follows the

development route of students from sensibility to rationality, from practice to cognition, and better

promotes the growth of students.

3.2 Positioning Learning Levels to Strengthen Self-Awareness and Enhance Student Motivation

Nowadays, secondary vocational teaching still exists as indoctrination teaching, this kind of teaching is

not student-centered, teachers only rely on their cognition to teach content, not appropriate for students

who want to review what they learned, and students can not digest the knowledge in a certain period,

but also certainly unable to apply knowledge to practice, greatly reducing the motivation of the students

to learn. The learning micro-processes focus on the development of knowledge and skills of the

students and divide the learning level, describing the degree of mastery of knowledge and skills, it

allows students to precisely identify where they are in the micro-processes, to understand their next

learning trend or make up for the shortcomings of the current stage, this helps to promote students'

enthusiasm for learning

3.3 Advocating the Integration of Science and Practice and Promoting the Integration of Students'

Knowledge and Action

Whether it is practice over theory or theory over practice, the dichotomy between theory and practice is

regular in vocational colleges and universities, once the essence of the misunderstanding of “theory

applied to practice” results in over-emphasis on the importance of theoretical knowledge, and

vocational colleges and universities focusing on cultivating the practical ability of students does not

mean that they despise the theoretical knowledge, but the coordinated development of the two.

Moreover, the focus on developing practical ability in secondary vocational colleges and universities

does not mean that theoretical knowledge is ignored, but that the two are created in a coordinated

manner, and there is no phenomenon of avoiding the importance of theory, let alone comparing the

importance of theory and practice.
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3.4 Focusing on the Learning Process and Effectively Promoting the Consistency of Tasks and

Assessment

The current evaluation and assessment methods are mainly based on the midterm and final exams, only

the final test to define the students' performance, resulting in the evaluation being too one-sided,

resulting in evaluation lagging far behind the teaching and learning, is not conducive to the students'

timely reflection, timely correction, limiting the space for students to make progress. In contrast, the

learning micro-processes focus on the learning process of the students, real-time attention to the

performance of the students' learning and evaluation of the students, timely feedback and guidance,

effectively strengthening the process of assessment, can better promote the consistency of the task and

evaluation to promote the efficiency of student learning.

4. Summary

The design study of learning micro-processes primarily analyzes the content of learning tasks,

determines the learning objectives, and divides the learning levels of achievement levels by taking the

six stages of memorization, comprehension, application, analysis, evaluation, and innovation in

Bloom's cognitive structural learning theory as the reference idea, i.e., low level 1: existing knowledge

level, intermediate level 2: linking and applying level, intermediate level 3: Answer and check level,

and high level 4: Inductive Deductive Explanation level. Learning performance descriptions for

learning levels based on course task objectives and the logical sequence of learning content.

The teaching of secondary professional courses should be from perceptual to rational, and students'

learning develops according to the route from practice to cognitive, and the learning micro-processes

reveal the development path of students' thinking and practice activities of a certain teaching content

step-by-step from simple to complex, from low level to high level, starting from practice in line with

the cultivation goal of secondary vocational schools, and line with the cultivation requirements of

skilled personnel in vocational education.
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