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Study of Kinematics and Dynamics of motion at Semanggi 

Bridge Jember, Indonesia as a contextual in Physics Learning 

1Physics Education Department, University of Jember, Jember, Indonesia 

 

Abstract. Some facts show that students often have difficulty in studying the 

kinematics and dynamics of motion. To overcome these problems, it takes learning 

experience that can help students build their knowledge about physics. One way is to 

connect the material physics with contextual phenomena because basically everything 

in nature can be learned based on physics studies. Semanggi Bridge located in Jember 

district is a connecting bridge that has a unique shape with three paths in the form of 

down, circle, and straight path. The studiesresults of kinematics and dynamics of motion 

on sloping and flat trajectories obtain physics quantities, ie position, distance, 

displacement, speed, velocity, kinematics and dynamics of motion on circular paths 

obtain physics quantities, ie angular position, angular velocity, angular acceleration, 

centripetal acceleration, centripetal force, and maximum speed. The studiesresults of 

kinematics and dynamics of motion can be used as a basis for designing contextual 

learning resources such as subject matter, sample questions, laboratory activities, and 

exercise questions related to contexts of physical phenomena. 

 

 
1.  Introduction 

Physics is a part of science that can be viewed as a way of thinking to understand and master of 

nature. Physics studies the natural phenomena of matter or matter in the sphere of space and time 

which can be explained in various quantitative calculations. Physics is divided into several areas of 

study, one of which is the field of mechanics. Mechanics is a part of physics that studies the motion of 

objects, concepts of force, and energy is interconnected. 

Mechanics is divided into two kinds, there are kinematics and dynamics. Kinematics studies the 

motion of objects regardless of the cause of motion. The kinematics of motion includes one of the 

early topics taught in physics learning in high school. The concept of kinematics discusses the 

position, speed, and acceleration that accompanied the time [24]. [18] states that dynamics discusses 

the motion of objects or changes in motion along with the cause, ie force because the mass of an 

object affects motion. The subject of motion dynamics is more easily understood by the students if the 

understanding of motion kinematics concept is correct. In other words, it can be stated that the two 

materials are interconnected. This is in accordance with the results of research of [17] which explains 

that the game of angry bird can be studied based on kinematics studies and dynamics of motion. 

The existence of interrelationship between kinematics subject matter with dynamics requires 

students to have a correct understanding of the initial concept. According to [3], phenomena 

experienced in everyday life is an experience that made the initial concept for students. Contextual 
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learning experiences can be used to help build the correct initial concept for students so that a physics 

review of important contextual phenomena is included in the lesson. [14][7] stated that the utilization 

of contextual learning resource in physics learning can increase the learning activity, including in 

good category, the result of learning cycle I is in enough category, and the learning outcomes in cycle 

II are in a good category. 

Students still often find problems in learning kinematics and dynamics. This fact is supported by 

research by [5] which states that students have problems in understanding the graphs of kinematics 

although they can be mathematically calculated. [26] stated that the success rate of students in 

working on problems regarding Newton's law of motion is still unsatisfactory. The research result of 

[13] shows that there is some misunderstanding about the matter of motion and force, that is, the 

movement of an object is always caused by force, no force acts on the object, the force affects the 

velocity of the object, the force of gravity only acts on the falling object, and when the object is 

thrown up the force comes from the hand that throws the object. 

Research in Indonesia by [10] explains that students have misconceptions on the material of 

mechanics of motion, especially for kinematics of straight motion of 32.50%, the dynamic of motion 

of 47.50%, the motion blend of 50.74%, the circular motion of 48.94%, and the friction of 40.08%. 

Other facts show that problems in learning kinematics and dynamics are obtained from the results of 

the nationalexamination lesson year 2015/2016. The nationalexamination 2016 in Jember district was 

attended by 62 senior highschool but only 51 senior highschools have class of naturalscienceprogram. 

[16] [11] explains that the mastery of high school students in Jember district in working on the 

nationalexamination, especially on measurement and kinematics of 45.58% and on material dynamics 

of 60.63%. This condition shows that the ability of high school students in Jember district on 

kinematics and dynamics is still unsatisfactory. 

Textbooks as a teaching material is one of the supporting in physics learning, but sometimes in 

physics textbook also have problems. [18] [4]explain that there are misconceptions in the textbook of 

the students on the kinematics of motion of 7.2% and on the dynamics of motion of 7.2%. 

Furthermore, based on interviews with several physics teachers in several schools in Jember district 

about textbooks used in physics learning, almost all of them use the same book. Basically, the 

textbook has been loaded with material that includes contextual phenomena, questions, and practice 

questions. But the contextual phenomena contained in textbooks have not been contextual phenomena 

that are close to student life. 

Some researchers have conducted research related to the materials of contextual teaching to help 

students understand the learning of kinematics and dynamics. [20] developed a web-based contextual 

physics module and the results of his research indicate that web-based contextual modules are 

effectively used as learning facilities for senior high school students. [4] developed a contextual 

physics module to improve physics learning outcomes and the results showed that the average score of 

pretest was 30.21 and posttest score of 75.17. [3] [12]developed contextual-based handouts on 

dynamics of rotational and equilibrium and based on the results of his research show that students 

gave the positive responses after learning to use contextual-based handouts. 

Some of the studies have shown that there is an increase in learning outcomes when learning is 

done using contextual physics teaching materials, but the contextual phenomena created in the 

teaching materials are not really phenomena that are close to the student's life or characterize a 

contextual phenomena in an area close to the place student life. Jember regency has a well-known 

bridge and connects Bengawan Solo street with Bedadung street. The road on this Semanggi Bridge is 

a sloping, circular, and straight track that can be studied its kinematics and dynamics of motion. So, to 

add the reference in designing contextual teaching and learning material and really close to the 

student's life, it is done by studying the contextual phenomena in Jember regency Indonesia, that is a 

study of kinematics and the dynamics of motion on the Semanggi bridge of Jember district. The results 

of this study are expected to be used as a basis for developing a contextual learning resource of 

physics. 
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2.  Methods 

2.1.  Kind of Research 

The type of this research is analytical descriptive research. According to [19], An analytical 

descriptive method is a method that serves to describe or give an overview of the object under study 

through the data or samples that have been collected as is by doing analysis and make conclusions that 

apply to the public. So in this study used analytical descriptive research method to analyze and 

describe data from contextual phenomena related to kinematics and dynamics of motion at Semanggi 

Bridge Jember as a source of physics learning in senior high school. 

2.2.  Time and Place of Study 

The study of kinematics and the dynamics of motion on the Semanggi bridge of Jember district was 

conducted in two places. First, make observations and measurements of data on the Semanggi Bridge. 

The trajectory is divided into 3 parts (Figure 1), ie the Bengawan Solo street in the form of a sloping 

track, a circular path that connects Bengawan Solo street with Bedadungstreet, and Bedadung street in 

the form of a straight path. Second, analyze the data of physics quantities obtained from the 

measurement results in Physics Laboratory of Basic of Physics Education of Jember University. The 

time of research implementation in the even semester of academic year 2018/2019. 

 
Figure 1. The trajectory on Semanggi bridge with 3 segments. 

 
2.3 Data collection technique 

Data collection methods were conducted through primary data measurement activities obtained 

directly in the field and through secondary data obtained from the Office of Highways Jember and 

Google Earth applications on personal computers (PCs). On track 1 (sloping track) data are collected, 

ie length of trajectory, the altitude of location, speed, the slope of trajectory, and the time it takes the 

vehicle to cross the trajectory. In track 2 (circular path) the data is collected, ie the length of the 

trajectory, the radius of the circle on the trajectory, the height of the location, the speed of the vehicle 

crossing the trajectory, the angle and the time it takes the vehicle to cross the trajectory. In path 3 

(straight path) data are collected, ie the length of the trajectory, the speed of the vehicle passing 

through the trajectory, and the time it takes the vehicle to cross the trajectory. Primary data of 

measurement results are then cross-checked with secondary data from Bina Marga Office of Jember 

district and Google Earth application. 

Tools and materials used in this study are android altimeter digital applications, long gauges, 

motorcycles, stopwatch, and personal computer applications (PC) Google Earth. Usefulness and 

explanation of the tools and materials are as follows: 
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1. Digital altimeter uses android applications that can be used to measure the altitude of location. 

Digital altimeter used in this research is equipped with GPS (Global Positioning System) 

triangulation. This application can work offline or online, better used online to improve the 

accuracy of data obtained. 

2. The long measuring instrument is used to measure the length of the path between points that have 

been determined. 

3. The stopwatch is used to measure the time it takes for a vehicle to traverse any specified point. 

4. Motorcycles are used to determine the speed of a vehicle that crosses every point that has been 

determined. The motorcycle used in this research is Honda / NF 125 SD with mass 107 kg. 

5.  Google Earth is an application used on personal computers (PCs) and works online. Google Earth 

is a virtual globe app created by Keyhole, Inc. This application maps the earth from the 

superimposition of images obtained from the collection of satellite mapping, aerial photography, 

and a 3D GIS globe. The resolution of the displayed image is high enough to even display the 

object in detail such as buildings, roads, and houses. From this application can know the distance 

from one place to another, the height of a place, the geographical position of a place, and many 

other features. 

2.4 Data analysis technique 

The measurement data in the field is then analyzed to assess the kinematics and dynamics of motion of 

each predetermined trajectory. The results of this study are then used to describe the design of 

contextual learning resources in accordance with learning in senior highschool. Description of 

kinematics and dynamics of motion as the basis for the design of physics learning resources is divided 

into three sections in accordance with the three predetermined trajectories on the Semanggi Bridge 

Jember district. The first is a description of kinematics and the dynamics of the object's straight motion 

on the path of 1 Semanggi Bridge, which is a sloping trajectory. The second source of learning design 

is the description of kinematics and the dynamics of circular motion on the path 2 of Semanggi Bridge 

in the form of circular path. The design of the third learning resource is a description of kinematics 

and the dynamics of the straight motion of the object on the path 3 of Semanggi Bridge in the form of 

a straight path. 

 

3.  Result and discussion 

Semanggi Bridge in Jember district is a bridge connect Bengawan Solo street and Bedadung street. 

Semanggi Bridge is located in Sumbersari sub-district, close to Jember city. Unique trajectory shape, 

consisting of three forms of trajectory, ie the way down, circular, and straight so that it becomes 

characteristic of the Bridge Semanggi. If the vehicle passes from the front office of the Ministry of 

Religious Jember district which is located on the Bengawan Solo street, then the trajectory that passes 

in a sequence is the incline, the circle, and the last is the straight trajectory. Vehicles crossing the 

Semanggi Bridge can be studied kinematics and dynamics of motion. The vehicles used in this 

research are Honda / NF 125 SD motorcycle with mass 107 kg and passenger mob of 42 kg 

motorcycle, so total mass is 149 kg. 

3.1.  Study of Kinematics and Dynamics Motion on Trajectory 1 

Trajectory 1 Semanggi Bridge is along the Bengawan Solo street starting from point A which 

has a height of 98 m to point B (Fig. 2). Geographical position of point A is at 8○10'5,46'' LS and 

113○42'37,23'' BT and point B is at 8○10'2,79'' LS and 113○42'26,91'' BT. The trajectory 1 is an incline 

with a path length of 297.06 m and a slope angle of 19.26○. Data acquisition on trajectory 1 is carried 

out by applying the principle of straight-line motion. The illustration of free body diagrams as the 

vehicle passes through the path is shown in Figure 2. 
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Figure 2. Path 1 is a descending path. 

 

 
Figure 3. Illustration of trajectory 1 at Semanggi bridge Jember district. 

 
The data obtained on trajectory 1 are: 

1) Motorcycle mass(𝑚1) : 107 kg 

2) Riders’ mass(𝑚2): 42 kg 

3) Length of track(𝑠) : 297.06 m 

4) Initial speed(𝑣0) ∶  20 km/h =  5.56 m/s 

5) Final speed(𝑣𝑡) : 40 km/h= 11,11 m/s 

6) Elevation of A (ℎ𝐴)  : 98 m 

7) Travel time(∆𝑡) : 54.3 s 

 

When the motorcyclist passes through the 1st point from point A to point B with an initial speed 

of 20 km/h or equivalent to 5.56 m/s without braking to reach point B with a final speed of 40 km/h or 

equivalent to 11.11 m/s, then the kinematics and dynamics of motion that can be studied are as follows 

in Table 1. 

Table 1. Data of kinematics and dynamics of motion 

Data  Result  

Displacement 

Distance  

Velocity (𝑣0) 

Velocity (𝑣𝑡) 

Acceleration  

Force  

297.06m 

297.06m 

5.56m/s 

11.11m/s 

0.1m/s2 

137.84N 
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3.2.  Study of Kinematics and Dynamics Motion on Trajectory 2 

Trajectory 2 of Semanggi Bridge starts from the last point of the trajectory 1 to the end of the 

circular path. Path 2 is divided into three sections as shown in Figure 4 and 5. The first part starts from 

point A to point B with position A at 8○10'2,79'' LS and 113○42'26,91'' BT , position of point B at 

8○10'1,51'' LS and 113○42'26,03'' BT. The second part of path 2 starts from point B to point C with 

position B at 8○10'1,51'' LS and 113○42'26,03'' BT, and position of point C at 8○10'0,93'' LS and 

113○42'27.54'' BT. The third part of path 2 starts from point C to point D with position of point C at 

8○10'0,93'' LS and 113○42'27,54'' BT, and position point D at 8○10'2,56'' LS and 113○42'28,48'' BT. 

The measured data on track 2 is shown in Table 2. 

 

  
Figure 4. The trajectory 2 is a circular path. 

 
Figure 5. Illustration of trajectory 2 of Semanggi Bridge Jember district. 

 

Table 2. The measurement data on trajectory 2 (circular path). 

Trajectory 

Lenght of 

trajectory 

(m) 

Initial 

speed 

(km/h) 

Final 

speed 

(km/h) 

Initial 

time 

(s) 

Final 

time 

(s) 

Radius 

(m) 

Height 

the right 

side of the 

track 

(m) 

Height 

the left 

side of the 

track 

(m) 

1 (A-B) 51.22 20 20 0 9.2 

33.02 

82 83 

2 (B-C) 54.35 20 20 0 9.8 83 85 

3 (C-D) 57.64 20 20 0 10.4 85 86 
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a. Motion from point A to point B 

 
Figure 6. Illustration of motion from point A to point B at trajectory 2. 

 

Data of measurement result at point A to point B in trajectory 2: 

1) Motorcycle mass (𝑚1) : 107 kg 

2) Rider mass (𝑚2): 42 kg 

3) Length of track (𝑠) : 51.22 m 

4) Speed (𝑣) ∶  20 km/h =  5.56 m/s 

5) Difference in altitude (∆ℎ)  : 1 m 

6) Travel time (∆𝑡) : 9.2 s 

7) Radius of track : 33.02 m 

8) Road width (𝑛): 10 m 

When a motorcyclist crosses the path 2 from point A to point B with a constant speed of 20 

km/h or equivalent to 5.56 m/s, then the kinematics and the dynamics of circular motion at point A to 

point B that can be studied is as follows: 

a) Angle position (𝜃) :𝜃 = 1.5 rad 

b) Liniervelocity (𝑣) :𝑣 = 5.56 m/s  
c) Anguler velocity (𝜔) :𝜔 =  0.17 rad/s 

d) Linieracceleration (𝑎):𝑎 =  0.6 m/s2 

e) Anguler acceleration (𝛼) :𝛼 =  0.018 rad/s2 

f) Centripetalacceleration (𝑎𝑠) :𝑎𝑠 =  0.94 m/s2 

g) The bankingangle 𝛽 = 5.73𝑜  

h) Force (𝐹) : 

 Motorcycle mass (𝑚1) : 107 kg 

Rider mass (𝑚2) : 42 kg 

Total mass (𝑚𝑡𝑜𝑡𝑎𝑙) : 𝐹 =  140.06 N 

i) Maximum speed on banked road (𝑣𝑚𝑎𝑘𝑠) : 𝑣𝑚𝑎𝑘𝑠 = 5.7 m/s 

b. Motion from point B to point C 

 

 
Figure 7. Illustration of motion from point B to point C at trajectory 2. 
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Data of measurement result at point B to point C in trajectory 2: 

1) Motorcycle mass (𝑚1) : 107 kg 

2) Rider mass (𝑚2): 42 kg 

3) Length of track(𝑠) : 54.35 m 

4) Speed (𝑣) ∶  20 km/h =  5.56 m/s 

5) Difference in altitude(∆ℎ)  : 2 m 

6) Travel time (∆𝑡) : 9.8 s 

7) Radius of track : 33.02 m 

8) Road width (𝑛): 10 m 

 

When a motorcyclist crosses the path 2 from point B to point C with a constant speed of 20 

km/h or equivalent to 5.56 m/s, then the kinematics and the dynamics of circular motion at point B to 

point C that can be studied is as follows : 

a) Angle position (𝜃) :𝜃 = 1.6 rad 

b) Liniervelocity (𝑣) :𝑣 = 5.56 m/s  
c) Anguler velocity (𝜔) :𝜔 =  0.17 rad/s 

d) Linieracceleration (𝑎) :𝑎 =  0.57 m/s2 

e) Anguler acceleration (𝛼) :𝛼 =  0.017 rad/s2 

f) Centripetalacceleration (𝑎𝑠) :𝑎𝑠 =  0.94 m/s2 

g) The banking angle𝛽 = 11.5𝑜 

h) Force (𝐹) : 

 Motorcycle mass (𝑚1) : 107 kg 

Rider mass (𝑚2): 42 kg 

Total mass (𝑚𝑡𝑜𝑡𝑎𝑙) : 𝑚𝑡𝑜𝑡𝑎𝑙 = 149 kg and 𝐹 =  140.06 N 

i) Maximum speed on banked road (𝑣𝑚𝑎𝑘𝑠) : 𝑣𝑚𝑎𝑘𝑠 = 8.1 m/s 

 
b. Motion from point Cto point D 

 
Figure 8. Illustration of motion from point C to point D at trajectory 2. 

 

 

Data of measurement result at point C to point D in trajectory 2: 

1) Motorcycle mass (𝑚1) : 107 kg 

2) Rider mass (𝑚2): 42 kg 

3) Length of track (𝑠) : 57.64 m 

4) Speed (𝑣) ∶  20 km/h =  5.56 m/s 

5) Difference in altitude(∆ℎ)  : 2 m 

6) Travel time (∆𝑡) : 10.4 s 

7) Radius of track : 33.02 m 

8) Road width (𝑛): 10 m 
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When a motorcyclist crosses the path 2 from point C to point D with a constant speed of 20 

km/h or equivalent to 5.56 m/s, then the kinematics and dynamics of circular motion at point C to 

point D that can be studied is as the following: 

a) Angle position (𝜃) :𝜃 = 1.7 rad 

b) Liniervelocity (𝑣) :𝑣 = 5.54 m/s 

c) Anguler velocity (𝜔) :𝜔 =  0.17 rad/s 

d) Linieracceleration (𝑎) :𝑎 =  0.53 m/s2 

e) Anguler acceleration (𝛼) :𝛼 =  0.016 rad/s2 

f) Centripetalacceleration (𝑎𝑠) :𝑎𝑠 =  0.93 m/s2 

g) The banking angle𝛽 = 5.73𝑜  

h) Force (𝐹) : 

 Motorcycle mass (𝑚1) : 107 kg 

Rider mass (𝑚2): 42 kg 

Totalmass (𝑚𝑡𝑜𝑡𝑎𝑙) : 𝐹 =  138.57 N 

i) Maximum speed on banked road (𝑣𝑚𝑎𝑘𝑠) : 𝑣𝑚𝑎𝑘𝑠 = 5.7 m/s 

 

3.3.  Study of Kinematics and Dynamics Motion on Trajectory 2 

The 3rd trajectory on the Semanggi Bridge path starts from the end of track 2 to the end of the 

bridge (Fig. 9). This trajectory is a straight path with a track length of 115.06 m. The position of point 

A at 8○10'2.56'' LS and 113○42'28,48'' BT, position point B at 8○10'2,36'' LS and 113○42'24,53'' BT. 

Data acquisition on trajectory 3 is performed by applying the principle of straight motion, ie a moving 

motor with a fixed speed (Fig. 10). 

 
Figure 9. Trajectory 3 is a straight flat road. 

 

 
Figure 10. Illustration of third trajectory 3 of Semanggi Bridge Jember district. 

 

The data obtained on trajectory 3are: 

1) Motorcycle mass (𝑚1) : 107 kg 

2) Rider mass (𝑚2): 42 kg 
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3) Length of track(𝑠) : 115.06 m 

4) Initial speed(𝑣0) ∶  20 km/h =  5.56 m/s 

5) Final speed(𝑣𝑡) : 20 km/h = 5.56 m/s 

6) Travel time(∆𝑡) : 20.7s 

When a motorcyclist crosses the path 3 from point A to point B with a constant speed of 20 

km/h or equivalent to 5.56 m/s to reach point B, the kinematics and dynamics of motion that can be 

studied are as follows: 

a) Displacement𝑠 = 115.06 m 

c) Velocity 

Because the displacement equal to the distance traveled then the speed is equal to the speed of the 

motorcycle. 

𝑣0 =  5.56 m/s𝑣𝑡 = 5.56 m/s 
e) For straightmotion with constant speed: 

Displacement at t, suppose𝑡 = 10 s𝑠 = 55.6 m 

f)  Force 

Motorcycle mass(𝑚1) : 107 kg 

Rider mass(𝑚2): 42 kg 

Totalmass (𝑚𝑡𝑜𝑡𝑎𝑙) : 𝑚𝑡𝑜𝑡𝑎𝑙 = 149 kg 

The resultant force is zero because a motorcycle is moving with constant speed. 

 

Kinematics and dynamics of motion include materials taught in physics learning at senior 

highschool. From several studies,students have a problem in learning of kinematics and dynamics of 

motion. [15] [25]stated that one of the factors causing such misunderstanding is that Indonesian 

students are poorly trained in solving contextual problems, reasoning, and creative thinking in solving 

problems. This fact is also supported by the results of nationalexamof senior high students, especially 

in Jember district on the measurement and kinematics of 45.58% and the dynamics of 60.63%. To 

overcome these problems required an understanding of the initial concept that can help students more 

easily study the kinematics and dynamics of motion. [21] explains that the phenomena in everyday life 

are an experience that made the initial concept for students. Phenomena in everyday life are everything 

that is easy to find, easy to touch, easy to do or so-called contextual phenomena. 

Several previous studies have proven that physics learning using learning resources or contextual 

teaching materials can help students to more easily understand the material. [20] study of web-based 

contextual physics module was able to demonstrate the effectiveness of learning for students. Research 

from [6] on contextual physics module can improve student physics learning from pretest score of 

30.21 (before using contextual physics module) into postest score of 75.17 (after using contextual 

physics module). [1] research on context-based physics handouts was able to get positive responses 

from students after use in physics learning. 

Kinematics and dynamics of motion study all moving objects. In the daily life of moving objects 

often encountered are vehicles that pass on the highway. Jember regency is a district with 31 districts, 

one of which is Sumbersari subdistrict located not far from Jember city. Sumbersari District has a 

bridge which is quite famous as the Semanggi Bridge. Semanggi Bridge is a bridge that connects 

between Bengawan Solo street with Bedadungstreet. This bridge is unique because it consists of three 

kinds of trajectory, ie incline, circle, and straight. Because the bridge is easy to find in everyday life, 

especially by students in Jember district, vehicles crossing this path can be used to help students more 

easily understand the material of kinematics and dynamics of motion as outlined in the form of a 

contextual learning resource. 

Learning resources are one component in physics instruction that allows students to gain 

knowledge. [2] reveals the resource of learning provides a learning experience and without learning 

resources, it is impossible to do the learning process well. Resource of learning consists of several 

types, one of which is the resource of learning from the environment. [8] explains that the contextual 

learning resource is not only media in the classroom, but a broad source. [9] argues that contextual 
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approaches invite students to relate material taught to real-world situations and to encourage students 

to make connections between their knowledge and application in their daily lives so that students will 

experience meaningful learning. From contextual learning sources, not only emphasizes the mastery of 

the material but also emphasizes that students are able to think critically, analyze, and convey the 

opinions of any material associated with the real situation. So the form of the design of this learning 

resource in the form of materials, mini laboratories that can be done alone by students with tools and 

materials that are easily found in everyday life, examples of problems and exercise questions that 

invite students to be more critical thinking. 

The shape of trajectory on the Semanggi Bridge is divided into three, ie trajectory 1 is the incline, 

the trajectory 2 is the circle, and the trajectory 3 is straight. The data obtained from special conditions 

ie the road is not slippery and the weather is not raining. If a motor vehicle passes through the 

Semanggi Bridge, it can be measured in the length of the trajectory, speedometer shows the speed 

when crossing this line, the height of the location is used to measure the angle of the road, and the 

mass of the vehicle with the mass of passengers is used to calculate the force that works. 

Trajectory 1 on the Semanggi bridge Jember district is a sloping trajectory. The track has a length 

of 297.06 m with a slope angle of 19.26o. From trajectory 1, this can be known quantities in 

kinematics and dynamics of motion. According to the physical materials taught in senior high school, 

then from trajectory 1 is obtained distance, displacement, speed, acceleration, mass, and force which 

works when the motorcycle moves. So, from the quantities obtained on trajectory 1, this can be used to 

design the resource of physics learning which is one of the contextual phenomena in Jember district. 

Trajectory 2 on the Semanggi bridge Jember district is the actual trajectory is not a perfect circle, 

just to facilitate the understanding of the material then the trajectory 2 is considered as a circle. 

According to the physics material in senior high school, trajectory 2 is obtained by quantity in 

kinematics and dynamics of circular motion,ieangle position, angular velocity, angular acceleration, 

centripetal acceleration, road bend angle, force, and maximum speed at the bend. So, from the 

magnitudes obtained on trajectory 2, this can be used to design the resource of physics learning which 

is one of the contextual phenomena in Jember district. 

Trajectory 3 on the Semanggi Bridge Jember district is a straight line trajectory with a track length 

of 115.06 m. According to the physics material in senior high school, especially kinematics and 

dynamics of straight motion, then get the amount of physics like the distance traveled by motorcycle, 

displacement of motorcycles, motorcycle speed, motorcycle velocity, and motorcycle acceleration. So, 

from the quantities obtained on trajectory 3, this can be used to design the resource of physics learning 

which is one of the contextual phenomena in Jember district. 

The design of contextual learning resources of kinematics and dynamics of motion consists of a 

description of kinematical and the dynamics of straight motion and circular motion that is adapted to 

the material of physics in senior high school. The concept of physics explained through contextual 

phenomena can help students understand the material easily. The teacher can determine the concept of 

physics to be taught to students and how to teach students to understand the material [22] So, the 

design of this learning resource can be used as a reference or better developed by teachers for learning 

kinematics and dynamics of motion in senior high school in the form of textbooks and student 

worksheets. Textbooks can contain materials, mini labs, practice questions that focus more on the 

level of critical thinking. While the student worksheets can be developed contains some activities 

using real tools and materials. Learning that comes with real tools and materials is expected to 

improve students' ability to understand concepts, skillful use of tools, observe natural phenomena, 

record observational data, conclude, follow up and apply the learned concepts [23]. Therefore, the 

design of learning resources from this research can be used as a reference or developed again by 

teachers and other researchers to explain the concept of physics using contextual phenomena that are 

very close to the student environment. 
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4.  Conclusion  

Based on the study results of kinematics and dynamics of motion for motorcycle crossing 

Semanggibridge Jember Indonesia, it can be concluded several things as follows: 

1. Each section of the trajectory on Semanggi bridge Jember can be obtained physics quantities that is 

really contextual, such as length of trajectory, travel time, speed, the angle of the road, and the 

mass of objects. Then the data can be used to design a learning resource tailored to the needs in 

learning the kinematics and dynamics of motion. 

2. The design of learning resources consists of kinematics and dynamics of motion straight or circular 

motion equipped with a sample of problems, mini laboratories with tools and materials that are 

easy to find in everyday life, and practice questions with the level of critical thinking so that 

students are able to analyze and convey opinion scientifically. 

3. Learning resources are still in the form of design, so that can be used as a reference and can be 

developed into textbooks or student worksheet by further researchers. 
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