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The vast majority of learners have difficulty understanding their high school science and 

physics courses. Current modifications in high school graduation requirements now result 

in greater numbers of high school students graduating with some formal physics 

coursework. That experience might include a full year in a physics course, a half-year in 

a physical science course, or both.  It is expected that these learners’ involvement in high 

school with these topics will better help to prepare them when they enroll in college level 

physics. Nevertheless, the quality of their high school instruction and the knowledge 

gained may vary greatly. This study seeks to determine the extent to which university 

students taking introductory physics courses have retained knowledge of basic physics 

concepts that they may or may not have experienced in their high school preparation. The 

goal of this research is to test whether incoming BSU students who have completed a 

physics course or integrated chemistry and physics (ICP) in their high schools have an 

advantage over those who did not complete such a course. Data was collected through the 

use of a 72-question multiple-choice questionnaire that was used as a pretest. The study 

was given in one form to one hundred twenty-six introductory physics students. Results 
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who took high school physics or ICP did perform better on some questions than students 

who never took those classes, but worse on others. 

 

 



 

 

Chapter 1 

ASSESSING INTRODUCTORY PHYSICS STUDENTS’ PRIOR KNOWLEDGE 

OF PHYSICS CONCEPTS 

 

Physics is generally accepted as an extremely important science and is 

fundamental for understanding many concepts in other sciences. It forms the foundation 

of all other sciences that incorporate concepts of motion, force, electromagnetism, and 

thermodynamics. It requires learners to use their cognitive skills for understanding and 

explanation of concepts. In fact, the nature of the content of physics often requires a 

higher level of thought from students (Hazari, Sadler, & Tai, 2007). 

 In most regions of the United States, students have the option, but are not 

required, to take a physics course or an integrated chemistry and physics (ICP) course in 

high school. Students should have appropriate skills when learning general physics. 

Many students generally find these high school physical science and physics courses 

difficult to understand, but should also find that experiences in high school with these 

subjects benefit them when they take college level physics. 

It is incredibly important to take science classes in high schools because students 

will discover that understanding physics and science concepts is not the only learning 

objective for them, but rather they should also learn how to solve problems using 
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scientific methods of data collection and analysis. Most universities require students to 

take physics courses or other science courses (Dhillon, 1998).  

Previous studies show that a background in high school physics promotes a better 

understanding and course grade in college-level physics (Cornell University, 2011). 

Physics educators have noticed that science classes provide an important part of the 

knowledge from preparation in workshop investigation to outcome responses to 

problems, expressing precise written language, and use of mathematical terms that define 

the outcomes (Barrett, 2009).  

In addition, physics activities are used to define and compare the important 

features of expert and novice problem-solving styles, and help students grow their team-

building and work-connected skills. The general physics class’ approaches and activities 

show students the way of viewing problem solving. Representation by the activities can 

aid and precisely find student complications (Dhillon,1998). These have in turn educated 

the growth of a problem-solving program for use by high school and first-year university 

students. Every student brings what they learned about physics and science concepts, 

including their attitudes, principles, and assumptions about what sorts of things they will 

learn what skills will be required, and what they will be expected to do (Dhillon,1998). 

It is evident from this research that students who have taken science and/or 

physics in high school will not have as much difficulty in using physics or science 

formulas and mathematics, even if they do have conceptual difficulties with basic 

mechanics. Likewise, they will find out that taking these classes will probably help them 

to make connections, understand the limitations and conditions on the applicability of 
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equations, build their physical awareness, bring their personal experience to assist with 

problem solving, and see connections between classroom physics and the real world.  

  However, students who have not taken any of those high school courses will have 

a difficult time solving problems and trying to make sense of the content. The knowledge 

that will be gained is superficial, condition dependent, and quickly forgotten.  

Consequently, taking science classes in general might help students prepare for their 

academic career and education to understand phenomena, the mathematical and 

intellectual knowledge needed to analyze observations, and experiments in sciences and 

other parts of inquiry. Cornell University has been demonstrating that high school 

physics must be required for all science, technology, engineering and mathematics 

(STEM) jobs. The unavailability of physics teachers has left too many U.S. students 

improvising for college learning in STEM careers. America is far behind most other 

countries for physics teaching and student achievement in physics (2011). 

Approximately one-third of U.S. high school students take physics. However, 

there are numerous countries that have been requiring all students to take physics.  The 

U.S. would need nearly five times the amount of teachers to teach physics to match the 

standard in other countries. It is a problem that few students take physics because physics 

makes math more relatable to life. Also, many physics educators go on to careers in 

finance, economics, and management. These are careers with increased earnings and 

well-respected positions. These educators are often under qualified, which most likely 

leads to students not getting enough knowledge (Cornell University, 2011).   

There are many physics students who do not find physics to be interesting and 

numerous students pass physics courses at the university level without achieving a basic 
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theoretical understanding. Results from various studies have shown that learners come to 

science courses with information and principles about the phenomena and ideas, but these 

are not in accordance with the scientific opinion (Benckert & Pettersson, 2008).  

There is an increased ability to excel in university science and physics courses by 

students who took high school physics; therefore, the increased quantity of high school 

students taking physics will translate into excellent future university students. The 

American Institute of Physics (AIP) has shown that enrollment for high school physics 

classes has increased for both conceptual physics and advanced physics. Registration in 

conceptual physics classes grew from 25,000 students during 1987 to over 400,000 

students in 2009 (White& Tesfaye, 2010).  

           In addition, during that time enrollment in more advanced physics and second-year 

physics classes increased from 94,000 students to over 437,000 students. During 2008-

2009, 37% of students who graduated from U.S. high schools, from both public and 

private, had taken at least one physics class before graduating.  Thus, 1.3 million students 

completed physics courses in U.S. high schools during those years. The number of years 

of high school science requisite before graduation differs among states (White & Tesfaye, 

2010).  

     Unfortunately, there is little suggestion that additional science requirements increase 

the amount of physics taken when comparing different state’s high school graduation 

standards with the number of physics classes taken.  Texas, Michigan, and Minnesota 

were among the highest physics taking states in 2008-2009. Indiana, Ohio, California, 

Florida, and Maine were not significantly different than the U.S. average. Whereas, 
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Alaska, Nevada, Tennessee, and Alabama were significantly lower than the national 

average (White & Tesfaye, 2010).    

Figure 1 (White & Tesfaye , 2010, p. 11) shows state-by-state physics classes 

taken in 2008-2009.  States with the highest rated physics curriculum did not require four 

years of science classes to graduate. Some of those states required students to take three 

years of science and one school required two years. Contrariwise, two of the lowest 

physics-taking states did enforce four years of science classes for graduation, and most of 

these below average states required three years of science. Curriculum requirements do 

very by state and could even vary slightly within each state (White & Tesfaye, 2010).                                                          

 

 

 

 

 

 

 

 

 

            Figure 1. U.S. high school physics enrollment trends. 

 

       White & Tesfaye, did the questionnaire during 2008-2009 to obtain the facts about 

taking physics among states. They gave a survey to a sample of over 3,600 high schools 

Figure 1 
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in the U.S. to identify whether or not physics was taught there.  The researcher received 

feedback from more than 99% of the schools. For the schools that specified that they had 

been offering physics, the researcher contacted the instructors of the physics courses. The 

research is based on the responses of 2,500 of the educators contacted. Moreover, there is 

also another study that exhibits that school physics classes are on the rise and expected to 

grow even more (2010).  

More than 30 percent of high school seniors have taken physics classes, which is 

more students than in the past. This measurement has been going up increasingly since 

the mid-1980s because the states have increased requirements. Requirements rose for 

about the next 15 years. The increased state requirements lead to more students taking 

physics, but taking physics was still not extremely high (Neuschatz & McFarling, 2012). 

As a matter of fact, the number of 18 year-olds who have taken physics is at an 

all-time high in the nation. Only 15% of 18 year-olds took physics in 1930. In 2005, 

conversely, a record high of 25 percent took physics. Girls and minorities are also joining 

high school physics classes at higher rates. Female students were only 39 percent of high 

school physics students in 1987.  Now, they represent 47 percent.  African Americans 

and Latinos have been representing higher percentages for people who are taking high 

school physics classes. The rates have increased since 1990, nearly doubling from 10 

percent to about 20 percent. So, this increase could be due to students’ beliefs that taking 

physics is appealing to college admissions (American Institute of Physics, 2007).  

The number of undergraduate physics degrees in the United States is also 

increasing.  These degrees are up more than 31 percent since 2000.  Neuschatz suggested 

ideas to maintain this rise in physics majors and physics-class enrollment. One suggestion 

mailto:mneuscha@aip.og
mailto:mmcfarli@aip.org
http://www.aip.org/
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was to improve efforts to market physics classes to a wider diversity of non-science 

majors.  Another idea is to attract more physics majors to become high school physics 

educators.  The second suggestion is due to the fact that only 33 percent of high school 

physics teachers received a bachelor’s degree in physics or physics education (American 

Institute of Physics, 2007). 

Similarly to previous studies, this author conducted a small project at Ball State 

University in 2012 in introductory physics.  Figure 2 shows pretest questions related to, 

pendulums and collisions.  The pretest consisted of eight questions. Three questions were 

about pendulums and five questions are about collisions.  As Figure 3 shows, there are 

three groups of students in the study. The first group of 76 students did not take either 

ICP or physics in high school. Out of the 76 students, 69 were present and took the 

pretest the day it was administered. Most of the students failed the first question on the 

assessment. Only 9 students out of 69 got the answer correct.  

This shows that most students did not understand the question or did not have 

enough prior knowledge to answer the question correctly. However, the second and sixth 

questions the students answered correctly. These questions received the highest number 

of correct answers within this group.  The second question had 39 students get it correct 

and the sixth question had 25 students answer it correctly. On the third and seventh 

questions only three students answered them correctly and the fourth question only four 

students got the correct answer. The fifth question only had eight students get it correct 

and the last question no students in this group got it correct. The outcomes of this test 

show that questions two and six had the highest percentage of correct responses for 

students who have not taken high school ICP or high school physics. 

http://www.aip.org/
http://www.aip.org/
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The second group of 20 students took only high school ICP.  Out of the 20 

students, only one student in this group did not attend the pretest. All students filled in the 

first question; in contrast, on the second question only 17 students got the correct answer. 

Also, on the sixth question only nine students got the correct answer.  Both of these 

questions got the highest percentage for this group. The third and fourth questions only 

four students got the correct answer. On the fifth question only five students got the 

correct answer. The last two questions in this survey for this group had lower percentages 

than the first question.  The seventh question only had one student get the correct answer 

and eighth question had two students get the correct answer. 
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                       Figure 2. Pendulum and collision pretest questions. 

 

The third group of students did take physics in high school. Of these 37 students, 

34 were present and took the test the day it was administered. The first question only had 

two students out of 34 answer it correctly.  The second question 19 students got the 

correct answer. This question had the highest percentage for the whole survey in this 

group. Only one student got the correct answer for the third question. Four students got 

correct answers for the fourth question. Seven students answered question five correctly 
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and nine students got the correct answer for question six. This was the question with the 

highest percentage following question two in this assessment. Both of the questions seven 

and eight got the same percentage, with only three students correctly answering both of 

these questions.  

 

 

 

 

 

 

 Figure 3. Results of pretest questions about Pendulum and collision pretest questions. 

 

 

    Figure 4 shows a pretest including questions on mass and weight. The pretest consists 

of 5 questions. There are three groups of students in the study as the Figure 5 shows. The 

first group of 76 students did not take EITHER of the ICP or Physics high schools.  Out 

of the 76 students, 72 were present and took the test day it was administered. 34 students 

got the second and third questions correct. Thirty-three students got the correct answers 

regarding question number three. The fourth and fifth questions show that students have 

great understanding of both of these questions.  On the question number five 42 students 

got the correct answer.  Also, the fifth question had 44 students with the correct answer.  

In the second group, 20 students did take HS ICP. Eleven students got the correct answer 
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for question number one. On the second question only 13 students got the correct answer. 

Third question had lower percentage of correct answers in this group with only 9 students 

getting the correct answer out of 20. The fourth question only 14 students got the correct 

answer, and the fifth question had only 16 students get it correct. These questions had the 

highest percentage for the whole pretest in this group.  

      Students for both of these questions have enough understanding of the questions. In 

the third group, 37students did take HS. Physics. 24 students got the correct answer for 

question number one. On the second and third question only 23 students got the correct 

answer. The fourth question only 19 students got the correct answer, and the fifth 

question had only 22 students get it correct. Question number one had the highest 

percentage for the whole pretest in this group. For the whole pretest question number five 

is the highest one and most of students got the correct answer. This shows that students 

have enough thoughtful about this question.  
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    Figure 4. Mass and weight pretest. 
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        Figure 5. Results of pretest mass and weight questions. 

 

 

Students have misconceptions in physics – especially in the introductory physics 

classes. The reason could be that students have not taken physics prior to the class, or it 

might be that they still misunderstand the content. This subject has become a significant 

concern and is well-documented in physics education research. The misconceptions about 

physics are about science overall, but these are most evident in the instance of physics. 

This is because people have less amount of knowledge on physics due to how difficult it 

is to relate physics to real life situations. People believe physics is not related to daily life, 

but in reality physics relates to all aspects of life; whereas, other sciences are more 

specialized (Common misconceptions, 2013).  
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Students have taken physics because they want to understand physics concepts. 

Understanding concepts should enable students to become more skilled at problem-

solving.  At the same time, the current change in information technology has formed new 

tools for making better learning environments. In reply to these two improvements, an 

extensive change of new models of physics teaching are starting to appear and may have 

a possible chance of challenging the way physics has been originally taught (DEMİRCİ, 

2005, p. 40).  

Physicstutuorials.org describes of many the most common misconceptions that 

students have.  One popular misconception is that students believe that if velocity is 

constant, acceleration is constant (nonzero) as well. The truth is if there is no change in 

velocity, the acceleration is zero (see physicstutorials.org). Another common fallacy is 

that if the speed of the object is constant the acceleration is zero. However, speed only 

shows magnitude of the velocity and direction cannot be ignored. Thus, acceleration may 

or may not be zero.  

A third common misconception is that objects moving with a high velocity have a 

high acceleration and objects moving with a low velocity have a low acceleration. The 

fact is that high velocity does not mean high acceleration. A fourth well known 

misconception in introductory physics is that students incorrectly relate the sign of the 

velocity with increasing or decreasing speed. Students still have a misunderstanding of 

the acceleration if it is negative and velocity is negative. This is because students do not 

understand the meaning of both direction of velocity and acceleration. The final item that 

students do not understand well is a negative value of acceleration. Students do not know 
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that the definition is used to show the direction of the vector quantities (see 

physicstutorials.org).   

Furthermore, Eryilmaz (2002), in his article “Effects of Conceptual Assignments 

and Conceptual Change Discussions” focused on evaluating students’ understanding of 

ideas in physics and misunderstandings about concepts in force and motion. Students in 

this article have taken special force misconception test (FMT) and force achievement test 

(FAT) exams. The goal of the FMT test is to measure students’ fallacies in force and 

motion. This exam uses incorrect selections to show student understanding of concepts. 

Questions in this exam are theoretical.  

  The FAT which was previously discussed, measures students’ accomplishments 

in understanding force and motion. This exam seeks to identify students’ understandings 

of concepts, rather than simple memorization of facts.  Also, these tests look at students’ 

mistakes that are more frequently due to a lack of understanding than inaccuracy. His 

research resulted in that the overall mean scores for achievement and misconception were 

very low and students have many misunderstandings about force and motion (Eryilmaz, 

2002).   

Another scholar (Styer, 1996) discussed the most common fallacies concerning 

Quantum Mechanics in physics and how these are the most challenging topics for 

students. It is very important for students to know these topics. According to Styer, the 

common misconceptions regarding the ideas are:  

1. “Energy Eigen states are the only allowed states." (p. 2) 

2. “A quantal state (x) is completely specified by its associated probability 

density j (x)j2." (p. 3) 
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3. “The wave function (x) is a function of regular three-dimensional position 

space." (p. 3) 

4. The wavefunction is dimensionless." (p. 3) 

5. A wavefunction (or state vector) describes an ensemble of classical 

systems." (p. 3) 

6. A wavefunction (or state vector) describes a single system averaged over 

some amount of time." (p. 3) 

7. The `collapse of the wave packet' involves (or permits) faster-than-light 

communication." (p. 4) 

8. Measurement disturbs the system." (p. 4) 

9. Angular momentum measurements. (p. 4) 

10. In the two-body expression (x1; x2), the labels 1 and 2 refer to particles. 

(p. 5) 

11. An ant symmetric wave function for two particles is necessarily the 

difference of products of one-body wave functions." (p. 5) 

12. Two nearby identical fermions (in the same spin state) repel each other 

with a force." (p. 5) 

13. A barrier `far away' from a particle, where (x) = 0, can affect the particle." 

(p. 6) 

14. The probability current density j(x) is related to the speed of that part of 

the particle which is located at position x." (p. 6) 

15. For any energy eigenstate, the probability density must have the symmetry 

of the Hamiltonian." (p. 6) 
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Misconceptions could be related to the issue of why physics is not taken in high 

school. Those who did take it in high school have more knowledge and less 

misconceptions to help them be successful in college level science courses. It is very 

important to know that understanding physics concepts is not the only thing that can 

affect a student’s learning physics. Another problem with learning physics comes from 

textbooks with little explanation or teachers being unable to relate the information to 

students’ lives. 



 

 

Chapter 2 Review of Literature 

 

 

As stated by Azar (2005), “Physics is known as a difficult lesson to comprehend 

by lots of students.”  Physics helps people to understand the whole world. There was a 

study that showed that the exploration of physics is important because students who study 

physics may have better grades and understanding for the SAT, MCAT, and GRE tests. 

Moreover, this topic helps people to study other areas of science, not just physics, but 

also for people who want to study engineering and information-computer science 

disciplines. Everyone in the academic community finds college physics courses difficult 

because these courses require mastering many concepts and skills that make a degree in 

physics a valuable asset in a wide range of careers. It is also known that physics is more 

difficult to learn after college and on the job (Cornell University, 2011).   

Hazari, Sadler, and Tai (2007) state, “Undergraduate science programs require 

introductory physics coursework. Thus, success in introductory physics is usually 

necessary for students to progress to higher levels of science study.”  Also, they found 

that there was a relationship between the amount of high school mathematics courses and 

higher grades in college introductory science courses in 8500 students at 63 colleges and 

universities. It was found that the amount of courses a student takes in high school has a 

direct effect on the student’s grade in that subject in college (O’ Brien & Thompson, 

2009). The research showed that the average grade point level per year in high school 

biology, chemistry, and physics rises significantly for college courses in the same subject. 

An example of this research is that a student taking high school physics would have a 
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higher introductory college physics grade, but not in introductory college chemistry or 

biology. The research recommends that taking physics in ninth grade will improve 

chemistry learning in 10
th

 grade and likewise for 11
th

 grade biology (O’ Brien & 

Thompson, 2009).  

Introductory physics classes have a reputation among learners for being more 

difficult than supplementary introductory science classes. This might be because a 

physics class needs a diverse method, insolence and a standpoint than other science 

classes. Realization in physics requires some change, such as studying, memorization, 

and knowledge of rules and methods. The result of comparison to other beginners’ 

science courses, this subject uses mathematics more frequently, and requires more 

rational thinking (Simanek, 2004).  

“The Success in Introductory College Physics: The Role of High School 

Preparation” article shows how a relationship between high school and college courses 

are a significant matter to study.  There are greater than 800,000 learners now enrolled in 

physics in high school, and half of them go on to take college physics.  The policy 

recommended strengthening high school physics classes, but some of these policies have 

displayed that they have little worth. According to Sadler and Tai, “A study that explores 

such variables, including demographic variables introduced as controls, could be a 

valuable addition to the current debate” (2000, p. 112). This article argued that the 

relationship between high school preparation and introductory physics classes’ was 

positive. They examined different aspects of high school physics courses and student 

scores in introductory university physics. Also, this article discussed how high school 

grades affect the grades in college physics (Sadler & Tai, 2000).  
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  Schools should have quantitative data available that can be used to influence how 

physics is taught. Such quantitative information can come from the number of advanced 

science classes a student will take, the scores on standardized tests, and what percentage 

of students will declare science as a major.  Some schools have attempted to implement a 

physics-first program. This program puts students in physics early to prepare them for 

future classes (Pasero, 2003). 

According to Pasero (2003, p.17), “Students with whom the author spoke liked 

the freshman physics course overall, and were especially enthusiastic about its hands-on 

nature. They were able to quickly recall and describe in some detail several labs and 

demonstrations they had enjoyed. As a matter of fact, their negative comments were 

almost exclusively reserved for times when they felt the math was overwhelming or when 

labs were boring.”  

Most people find that students who had high school physics or science courses 

understand subjects, ideas, and problems much easier, and do much better in college than 

those who had not taken physics or science courses in high school (California State 

University, 2012). There is a study that was done in Turkey to determine the difference 

between high school test questions and a university entrance exam. The OSS, which is 

the University Entrance Exams, physics questions and high school physics had significant 

differences between the percentages of questions for every thinking level. Test results 

showed that there were major differences between OSS physics questions and high 

school physics test questions in relation to the amount of questions in each level. The 

numbers of questions in high school physics tests have increased, and mainly consist of 

questions at the application level (Azar, 2005).  
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It is very important that a relationship between high schools and college courses 

should be very strong. Over 800,000 learners have taken physics in their high school 

every year but half of them go on to take college level physics. Several recommendations 

have been made to “strengthen” high school physics; however, some of these 

recommendations were not based on evidence (Neuschatz & McFarling,1999). High 

school educators can help students to be successful in their college courses. Students who 

plan to enroll in college science are encouraged to take high school courses in biology, 

chemistry, and physics. University physics professors are less confident about the 

training that high school physics offers. Many are discouraged by the trouble that 

students have at introductory courses even though they were prepared. Many students fail 

their introductory physics.  

Passing introductory physics classes allows students to go into other fields, such 

as engineering, medicine, and science.  Failure at the introductory classes makes it less 

possible for students to go into these fields. One study found that students who did well 

in high school introductory physics do well in university physics classes (Sadler & Tai, 

2000).  From the little research that has been conducted, we can see that researchers have 

not conducted enough studies on students’ performance in college who have had science 

and physics classes in high school. Later on in the course of this study, it may become 

evident that additional literature will need to be examined, but at this point, the literature 

at hand is sufficient. 



 

 

Chapter 3 Methodology 

 

Research Questions 

 

     It is vitally important for high school teachers to know how their instruction has 

impacted student learning.  Tests and other assessments given during the school year only 

serve to determine short term memory and/or knowledge.  This study will provide a 

delayed assessment in order to determine long term knowledge and understanding of 

physics concepts. 

Research questions include: 

 To what extent do university students, in introductory physics courses, have prior 

knowledge of basic physics concepts?  

 What differences in knowledge are found based upon students’ high school 

coursework (i.e., taking neither, either or both physical science and physics)?  

Participants  

  Students enrolled in introductory physics courses for non- majors (PHYCS 101 

and PHYCS 100) in Ball State University’s fall 2012 semester were surveyed the first 

week of the semester.  Students also supplied demographic information that included 

gender (male or female), classification (freshman, sophomore, junior, or senior), year of 

high school graduation, and major. There were 126 undergraduate students who 
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participated in this study (Figure 6 and Figure 7). Their ages were between 18 and 36 

years old.  In PHYC 101, there were 68 students total; 57 female and 11 male. PHYCS 

100 contained 58 students; 26 male and 32 female. Consequently, physics 101 has eight 

females who were freshmen, seventeen sophomores, twenty-six juniors, and six seniors. 

Similarly, there was one male freshman, three sophomores, six juniors, and one male 

senior.  PHYCS 100 had seven female freshmen, fourteen sophomores, four juniors, and 

seven seniors. In addition, there were twelve male freshmen, nine sophomores, two 

juniors, and three seniors enrolled in PHYCS 100. The online assessment instrument 

consisted of 72 multiple choice questions covering a wide range of basic physics 

concepts. Students were asked to specify whether or not they took high school physical 

science or physics.  

  

        Figure 6. Participant class by gender – PHYC 101. 
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          Figure 7. Participant class by gender – PHYC 100. 
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Chapter 4 Discussion 

 

Assessment Results 

Table 1 shows the percentage correct for 72 assessment questions that are given to 

all students in both PHYC 101 and PHYC 100. Students from PHYC101 and PHYC100 

were split into four groups according to high school classes completed (Physics & 

Integrated Chemistry and Physics (ICP), Physics only, ICP only, and neither) to complete 

the multiple choice questions that covered basic physics conceptions that are typically 

addressed in high school physics, and quite likely addressed in high school and/or middle 

school physical science. In addition, it shows us how students in different groups were 

able to answer these questions. The answers of each question for all four groups have 

shown how every group performed in general, regardless of whether or not they took 

those classes in their high schools. The results in this table show particular problems, that 

students who took only physics in high school did well on the questions. They had higher 

percentages than others students in the three groups did. It is possible that they learned 

and remembered these problems from their high school lessons. 
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Table 1 Percent Correct by Group 

 

 

% Correct of Both PHYC 101+100 

Question Physics and 

ICP 

N=65  

Physics 

Only 

N= 12 

ICP Only 

N= 28  

Neither 

N= 21  

6 100.00 90.48 84.00 89.09 

7 0.00 9.52 0.00 10.91 

8 75.00 54.76 36.00 40.00 

9 75.00 47.62 44.00 40.00 

10 0.00 33.33 32.00 29.09 

11 0.00 11.90 4.00 7.27 

12 75.00 71.43 48.00 54.55 

13 75.00 73.81 72.00 69.09 

14 75.00 57.14 48.00 61.82 

15 100.00 59.52 52.00 67.27 

16 50.00 69.05 36.00 52.73 

17 25.00 11.90 20.00 9.09 

18 75.00 54.76 48.00 67.27 

19 25.00 21.43 24.00 21.82 

20 0.00 14.29 24.00 18.18 

21 25.00 23.81 24.00 38.18 

22 0.00 11.90 16.00 12.73 

23 25.00 16.67 8.00 18.18 

24 25.00 35.71 20.00 27.27 

25 25.00 2.38 8.00 5.45 

26 75.00 64.29 80.00 70.91 
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Table 1 continued     

27 100.00 59.52 32.00 34.55 

28 75.00 61.90 56.00 56.36 

29 0.00 45.24 16.00 23.64 

30 75.00 76.19 68.00 87.27 

31 50.00 47.62 52.00 47.27 

32 25.00 35.71 36.00 30.91 

33 25.00 26.19 20.00 21.82 

34 25.00 11.90 16.00 12.73 

35 0.00 42.86 28.00 23.64 

36 75.00 54.76 56.00 60.00 

37 50.00 28.57 16.00 30.91 

38 75.00 59.52 48.00 65.45 

39 50.00 42.86 40.00 34.55 

40 0.00 23.81 8.00 32.73 

41 25.00 54.76 44.00 49.09 

42 25.00 35.71 16.00 20.00 

43 50.00 7.14 4.00 1.82 

44 25.00 23.81 44.00 25.45 

45 25.00 19.05 36.00 16.36 

46 0.00 19.05 36.00 18.18 

47 75.00 33.33 40.00 43.64 

48 75.00 38.10 32.00 47.27 

49 25.00 26.19 16.00 16.36 

50 0.00 30.95 28.00 10.91 

51 25.00 14.29 4.00 20.00 

52 25.00 16.67 20.00 18.18 

53 100.00 73.81 52.00 76.36 

54 25.00 14.29 32.00 7.27 
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Table 1 continued     

55 25.00 11.90 8.00 5.45 

56 25.00 7.14 12.00 3.64 

57 25.00 9.52 4.00 5.45 

58 100.00 42.86 44.00 34.55 

59 75.00 61.90 36.00 52.73 

60 0.00 11.90 12.00 12.73 

61 75.00 50.00 44.00 40.00 

62 100.00 50.00 16.00 52.73 

63 75.00 30.95 36.00 34.55 

64 0.00 23.81 32.00 36.36 

65 75.00 71.43 52.00 69.09 

66 75.00 38.10 56.00 38.18 

67 25.00 47.62 48.00 52.73 

68 50.00 52.38 20.00 47.27 

69 33.33 33.33 60.00 45.45 

70 66.67 64.29 48.00 80.00 

71 66.67 54.76 28.00 52.73 

72 33.33 2.38 8.00 3.64 

     Examples of questions that students who took only physics in their high schools did 

well on are shown in Figure 8.  

 

Continue Table 1: Percent Correct by group.  
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Question #16:  

Newton's second law says that an object's acceleration is ______________ proportional 

to the net force acting on the object and ______________ proportional to its mass.  

A. directly; directly 

B. directly; indirectly (correct answer ).  

C. indirectly; directly 

D. indirectly; indirectly 

Question #41:  

The image formed by a concave (diverging) lens is...  

A. always real. 

B. always virtual (correct answer). 

C. real or virtual, depending on how far away the object is from the mirror. 

Question #42:  

The primary colors of light are...  

A. red, blue, and yellow. 

B. red, blue, and green( correct answer ). 

C. cyan, magenta, and yellow. 

D. red, green, orange, blue, and black. 

 

Figure 8. Questions from the highest percentage of PHYC only students.  

 

 

In these questions, students who took physics performed better than those who did 

not: question # 16 (69.05 %), question # 41 (54.76%), and question #42 (35.71 %).  

Nevertheless, for some questions, students who took physics in their high school were 



  

 

 

 

30 

outperformed by those who did not take high school physics. The reason might be that 

students did not remember or had misunderstood these materials. It is also possible that 

teachers of those students did not cover those topics. Examples of questions with the 

worst percentages for high school physics takers included question #26 ( 64.29%), 

question #44 ( 23.81%), and question #52 (16.67%) are shown in Figure 9. 

         

Question #26:  The amplitude of this wave is...  

A. 1 m.      B. 2 m.     C. 3 m.   D. 4 m.   E. 5 m.     F. 10 m. 

Question #44: What color is a yellow object if red light shines on it?  

A. red  (correct answer)                              E. cyan 

B. green                                                       F. blue 

C. yellow                                                     G. magenta 

D. black 

Question #52: A metal object typically becomes negatively charged by...  

A. losing protons. 

B. gaining electrons.  (correct answer) 

C. losing electrons. 

D. gaining protons. 

E. a or b 

F. c or d 

   Figure 9. Questions from the lowest scoring PHYC group. 

 

Students who took both Physics and ICP in their schools had the highest 

percentages on some questions in this assessment, as shown in Figure 10. For example, 

questions #6, 15, 27, 53, 58, & 62 all students in this group got (100%) for all of these 
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questions. Subsequently, students who had taken both of these classes in their high 

schools did well on some questions. This is proof that that they still remember some 

materials from these classes and these classes helped them to learn how to respond to 

those questions.  

 

Question #6: If an object moving with constant velocity travels 20 cm in 3 s, how far will it 

travel in 6 s?  

A. 20 cm    B. 40 cm (correct answer ).   C. 60 cm   D. 80 cm   E. 180 cm 

 

Question #15:  Compared to the weight of an object on the earth, its weight in outer space 

where there is no net influence of gravity is...  

A. zero( correct answer ).            B. less than on the earth, but greater than zero. 

C. the same as on the earth.         D. more than on the earth 

 

Question # 27: The wavelength of this wave is...  

A. 1 m.    B. 2 m (correct answer ).    C. 3 m.   D. 4 m.   E. 5 m.    F. 10 m. 

 

Question #53 :The common AAA-cell is ______ volts.  

A. 1.5 ( correct answer ).         B. 3.0               C. 6.0              D. 9.0              E. 12.0 

Question #58:  A light bulb has a current of 2.0 A passing through it when connected to a 

20 V power supply. What is the resistance of the light bulb?  

A. 2 Ohms               B. 10 Ohms (correct answer).         C. 18 Ohms    

 D. 20 Ohms            E. 22 Ohms                                    F. 40 Ohms 

 

Figure 10. Questions students only in ICP and PHYC scored the highest on. 
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Question #62    : After all bulbs have come on, how does the brightness of each bulb 

compare to each other?  

 

 

  Continue Figure 10. Questions students only in ICP and PHYC scored the highest on. 

 

Students who took only ICP in their high school did well on some questions, like 

question #26, (80%) correct and had the highest percentage of the whole group. In 

addition, for question #44, the (44%) of the students in this group who answered this 

correctly had the best and highest percentage out of all groups. For question #20, they got 

(24 %) as the highest percentage out of the whole group, as shown in Figure 11. 

Undoubtedly, students who just took ICP in their school still remembered and had 

knowledge about some materials in physics that helped them to answers those questions. 

 

 

 

 

 

 

A.  A > B > C > D (A is brightest and D is dimmest) 

B.  D > C > B > A (D is brightest and A is dimmest) 

C.  A = B = C = D ( all bulbs have equal brightness) ( correct answer ). 

D.  A and B are equally bright, while C and D are equally bright, but dimmer than A 

and B. 

E.  C and D are equally bright, while A and B are equally bright, but dimmer than C 

and D. 
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Question #26: The amplitude of this wave is...  

A. 1 m. ( correct answer ).      B. 2 m.      C. 3 m.      D. 4 m.       E. 5 m.        F. 10 m. 

 

Question # 44: What color is a yellow object if red light shines on it?  

A. red( correct answer ).     B. green     C. yellow       D. black    E. cyan     F. blue      G. 

magenta 

Question #20 : A car and a much heavier truck collide. The heavier truck is standing still 

when the car hits it. Each puts a force on the other one. The force of the truck on the car 

is ___ the force of the car on the truck.  

A. less than     B. greater than    C. the same as( correct answer ).  D. need more 

information to decide 

Figure 11. Questions students only in ICP had or scored the highest percentage. 

 

Surprisingly, some students who did not take either physics or physical science 

(ICP) in high school scored the highest percentages for some questions. For example, 

(87.27%) correctly answered question #30, (80.0 %) correctly answered question #70, 

and (38.18%) correctly answered question #21, as shown in Figure 12. It is possible that 

they might have correctly chosen responses to those questions based on conjecture or 

previous knowledge or experience. There is also a chance that those students chose the 

correct answers from knowledge they acquired watching television programs or reading 

articles. There is also the chance that they discussed this information with someone who 

knows a lot about this topic. 
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Question #30: Two sound waves are produced by striking two different tuning forks, A 

and B, with the same force. You notice that the sound wave from tuning fork A has a 

higher pitch than the sound wave from tuning fork B. The frequency of A is ________ 

the frequency of B.  

A. less than    B. greater than (correct answer ).        C. equal to 

Question #70: The metric unit of mass is the...  

A. Joule.     B. Newton.   C. kilogram ( correct answer ).          D. Watt.     E. Coulomb. 

Question #21: A car and a much heavier truck collide. They are both moving at the same 

speed when they collide. Each puts a force on the other one. The force of the truck on the 

car is ___________ the force of the car on the truck.  

A. less than      B. greater than    C. the same as( correct answer ).   

D. need more information to decide 

Figure 12. Questions students who had never taken ICP or PHYC or ICP and PHYC. 

 

Table 2 shows the percentage of questions the students got correct and an analysis 

of the Data from PHYC 100 and PHYC 101. Generally, this table compares students who 

are in PHYC 100 and PHYC101 for each question in these assessments. Overall, students 

who were in PHYC100 scored higher percentages than PHYC 101, although students 

who were in PHYC101 outperformed those in PHYC100 on some questions.  So, most of 

the students who were in PHYC100 still know or remember a basic understanding about 

physics concepts.  As understood this is an investigation that shows how taking physics 

or science classes would be beneficial for students when they arrive to their colleges and 
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take some classes that should be foundational information in their high schools. 

Conceivably, some questions in this assessment got the lowest and worst percentages 

from both of PHYC100 and PHYC101.  

Table 2   An Analysis of the Data from PHYC 100 and PHYC 101 

% Correct  

Question PHYC101 

(n = 68) 

PHYC100 

(n = 52) 

overall (n=126) 

6 89.71% 87.93% 88.89% 

7 8.82% 6.90% 7.94% 

8 33.82% 58.62% 45.24% 

9 35.29% 55.17% 44.44% 

10 27.94% 32.76% 30.16% 

11 5.88% 10.34% 7.94% 

12 58.82% 60.34% 59.52% 

13 75.00% 67.24% 71.43% 

14 52.94% 63.79% 57.94% 

15 54.41% 72.41% 62.70% 

16 58.82% 50.00% 54.76% 

17 8.82% 17.24% 12.70% 

18 64.71% 53.45% 59.52% 

19 19.12% 25.86% 22.22% 
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Table 2 continued 

20 14.71% 20.69% 17.46% 

21 33.82% 25.86% 30.16% 

22 11.76% 13.79% 12.70% 

23 10.29% 22.41% 15.87% 

24 26.47% 31.03% 28.57% 

25 4.41% 6.90% 5.56% 

26 73.53% 67.24% 70.63% 

27 35.29% 55.17% 44.44% 

28 52.94% 65.52% 58.73% 

29 30.88% 25.86% 28.57% 

30 76.47% 82.76% 79.37% 

31 47.06% 50.00% 48.41% 

32 35.29% 31.03% 33.33% 

33 23.53% 22.41% 23.02% 

34 13.24% 13.79% 13.49% 

35 33.82% 25.86% 30.16% 

36 54.41% 62.07% 57.94% 

37 26.47% 29.31% 27.78% 

38 58.82% 62.07% 60.32% 

39 33.82% 44.83% 38.89% 

40 19.12% 29.31% 23.81% 

41 45.59% 53.45% 49.21% 
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Table 2 continued 

42 19.12% 31.03% 24.60% 

43 1.47% 10.34% 5.56% 

44 23.53% 34.48% 28.57% 

45 19.12% 24.14% 21.43% 

46 22.06% 20.69% 21.43% 

47 36.76% 44.83% 40.48% 

48 44.12% 39.66% 42.06% 

49 19.12% 20.69% 19.84% 

50 19.12% 22.41% 20.63% 

51 10.29% 20.69% 15.08% 

52 10.29% 27.59% 18.25% 

53 69.12% 74.14% 71.43% 

54 10.29% 20.69% 15.08% 

55 4.41% 13.79% 8.73% 

56 5.88% 8.62% 7.14% 

57 5.88% 8.62% 7.14% 

58 32.35% 51.72% 41.27% 

59 58.82% 46.55% 53.17% 

60 8.82% 15.52% 11.90% 

61 42.65% 48.28% 45.24% 

62 45.59% 46.55% 46.03% 

63 33.82% 36.21% 34.92% 
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Table 2 continued 

64 29.41% 31.03% 30.16% 

65 63.24% 70.69% 66.67% 

66 33.82% 53.45% 42.86% 

67 52.94% 44.83% 49.21% 

68 48.53% 37.93% 43.65% 

69 38.24% 51.72% 44.44% 

70 67.65% 68.97% 68.25% 

71 33.82% 67.24% 49.21% 

        72 0.00% 10.34% 4.76% 

 

 

Students still have misconceptions and lack of knowledge of many concepts in 

physics and science – even after taking courses in which those concepts were addressed. 

Perhaps, teachers in their high schools did not explain the content in a manner in which 

they could understand it or maybe they explained it incorrectly. It is likely that the book 

may have had more examples and may have made it easier to understand. Some students 

may not have tried to understand the material or did not care to learn it. They may have 

not tried to memorize and learn it. It could be very helpful to learn the basics of early 

knowledge of physics that may be left out in previous education.  

    Outcomes from this preassessment showed that students who took physics in 

their high schools did a better job on some conceptual questions, but no better, or even 

worse, on others. Also, students who never took physics or physical science performed 
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better on some questions than students who took those classes in their schools. Those 

who go into teaching swiftly become aware of their own weaknesses in the classroom. 

Also a consequence from this test is that it shows that students have been learning and 

understanding some subjects that had facts that might be more easily remembered in 

physics or ICP in their high school.  

Naron (2011), found in her dissertation, Active Learning in the Physics 

Classroom, that when introductory physics students became engaged in classroom 

activity they understood the material better. She found that misunderstandings of 

knowledge are hard to change for students to a new way of learning and understanding. 

Students have two types of physics related knowledge, incoherent and unorganized. 

Students have incorrect knowledge based on experience and what they have heard from 

their teachers and read in their text books. When they are asked to explain an idea they 

actually will explain it incorrectly using their incorrect conceptual knowledge because 

this knowledge has served them well in the pass. They would be disagreeing with what 

was correct and what they knew.  



 

 

Chapter 5 Recommendations 

 Future Study 

 

According to Naron’s Active Learning in the Physics Classroom (2011), 

conquering the misconceptions and trials that students received when entering their 

classrooms seems to be an endless effort. Some teachers wonder what they could do to 

facilitate better understanding among their students. Driver and Bell (1986), state that 

methods teachers are using are only allowing students to memorize the information and 

not remember it long-term. Students obtain this information as pieces and not as a total 

concept because they do not expect it to make sense. Instructors think that the learners 

know the information but they do not actually understand it. There is no visual or hands-

on way to explain it to the students for them to understand the concept (as cited in Naron, 

2011). These are the most important concepts that could be looked at in future study. 

Should teachers in their high schools look at their methods or curriculum and make 

changes to the teaching styles to make it more enjoyable and to help the students learn 

more.  

Future study might reveal more about how students should learn basic physics 

theories without forgetting them and how they can make it easy for students to recognize 

those basic laws regarding matter before entering into college. Also, teachers should be 

asked in high schools and colleges about what the biggest challenge is for students that 

are in physics and sciences classes. This might occur by interviewing students and 

teachers about what specifically caused students to fail. Likewise, teachers in higher 
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education should try to discover if students have misunderstandings of physics or basics 

laws from their highs schools. In addition, how is it efficacious for teachers at colleges to 

have students who have already learned these concepts in their high schools before they 

entered their colleges? Correspondingly, what skills do educators require to be able to 

progress learners to recognize physics ideas?  

Overall, I would really recommend in any future study, can make short survey 

questions to ask both students and instructors. Students: 

1. What things can make them understand physics and science classes? 

2. What phenomena and theories in basic sciences and physics do students’ 

have misunderstandings about and why? 

3. What methods do their teachers use to help them to understand and keep 

all the information in right ways in their minds? 

4. Are those misunderstandings in physics from the teachers or the 

curriculum?  

5. Do students need teachers to ask them if they next extra help? 

Also ask physics teachers these questions: 

1. What are the roughest subjects that make students have 

misunderstandings in physics? 

2. What do you want students to do to prepare for those classes? 

3.  What kind of problems do you as teachers face with the students in 

physics knowledge? 

4.  What skill should both the teachers and students need to have to 

improve those constituents? 
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Perhaps, here, in the United States, even though they teach physics and science 

classes, they just teach them the basic information. They do not go in depth in each 

subject. It is possible that Muncie schools have different curriculums those schools from 

other towns in the United States. That makes the student confused when they graduate 

because a certain state may teach different standards and materials. One student may 

receive more information and knowledge from their school in physics than a different 

student from their own school. This research is helpful to know for future reference. It 

would be beneficial for future study to look into how we can help the teacher and the 

student. Overall, this paper I strongly believe physics and science classes are very 

important for everyone especially those specific fields. Those types of majors are really 

necessary to know them and their concepts because those are related to other fields and 

jobs. It will help provide them good jobs in their life. It means that learners need to use 

their minds to clarify and interpret the materials they are learning. 

Impact of research on teaching and learning 

 

Educators on both the high school and undergraduate level need to have more 

effective teaching styles to help students to learn basic knowledge of sciences classes in 

general. Teachers can use different techniques to attempt facilitating learners to use their 

basic knowledge and topics in physics and sciences in their future careers.  Students with 

underqualified teachers seem to perform worse in college physics. Since students who 

took high school physics and physical science did not always perform better.  Perhaps 

tutoring in high school could assist performance at the college level.  Teachers at high 
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school levels must be aware of what physics ideas students have and address them before 

they go to a university.  Likewise, they need to use instructional methods of teaching that 

can positively impact their understanding. They must know what the best methods are 

that might be beneficial to use to help them learn better and still have those facts in their 

lives. Instructors attempt to realize the things that students were not able to remember or 

have had a hard time understanding. Teachers at university levels should not assume that 

students who took high school physics and sciences classes already have learned all 

physics and sciences theories. They should be aware of the information that the students 

still need to know and do not yet understand. Also, they should be able to help students 

get over their misconceptions if they have them. 

                                      



 

 

Chapter 6 Conclusion 

 

In the end, students will realize that taking science classes in their high schools 

will be useful in preparing them for college level classes; although, students may find 

those classes tough and find the subject hard to learn. However, the problem is probably 

not that the students do not understand; it probably came from the teachers’ unhelpful 

teaching. It is significant for high school teachers to teach students well so that they are 

prepared for college level courses. Teachers need to know how their instructions can 

affect the way a student learns and their thinking about a topic. Methods or techniques 

that teachers use may be sometimes useful for learners to understand such as computer 

simulations, fair tests, problem-based learning, etc.  

Lately, teacher has to know that the types of methods he or she has been using can 

affect the learner, and it might also aid educators in evaluating students’ knowledge.  

Educators will explain simple knowledge or phenomena to the students which may allow 

students to be aware of their natural world. His or her technique of teaching will assist 

learners to recognize and investigate facts in an interesting way. In addition, the approach 

also can encourage learners to work, share, and debate together on projects.  

The type of method that the teacher may be able to use is technology which can 

be used as a tool to provide an impactful learning environment for students. It will also 

support learning holistically from basic school to workplace learning. Therefore, this kind 
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of technology as, fair tests, problem-based learning might be useful to use to 

make models of students’ thoughts. While using those approaches, students are able to 

represent the data and use inquiry learning. In teaching physics, typically those may be 

used as an approach to develop physics phenomena and make it easy for a student to 

understand. For example, computer simulation can be used to animate a lesson about 

electricity for students to assist students to grasp how electricity and magnetism work. 

Seeing the animation helps the students have a good understanding of the relationship 

between the animation and the lesson material. It will help students to know hypothetical 

analysis, numerical processes, and collection of documents. Likewise, using computer 

simulation in physics will help a lot of people to resolve some problems systematically. 

                This research has found that no problem with high school science class was 

taken; students’ scores were sometimes similar. The reason is learners who took high 

school physics and ICP their scores occasionally got better than who never took those 

classes. Students who never took any of these classes got greater grades on certain 

straightforward questions slightly than those who already took those classes in their high 

school. Just because students took physics in high school does not mean that they will go 

into basic college physics courses with a grasp on basic physics concepts.  High school 

teachers should be mindful of the physics concepts students usually remember most and 

what they do not seem to remember at all.  
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Appendix: Preassessment Survey 

 

The assessment is shown below with the correct answers already marked.  

PhysicsConcepts_PHYC 100 and 101 

 

 

 

 

Important Information: 

 Your receipt of this assessment has been recorded.  
 Although this assessment may automatically submit your answers prior to the 

time limit, it is your responsibility to do so by clicking the button at the end of this 

page.  
 You will be given 120 minutes to finish.  
 Click the checkbox to the left of the question number to be reminded to review 

that answer before submitting your responses.  

  

 
1 What is your gender?  

A. male 

B. female 

 

 
2 What is your age?  

 

 

 
3 What is your classification?  

A. Freshman 

B. Sophmore 

C. Junior 

D. Senior 

 

 
4 What is your major?  
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5 Which of these physical science courses did you take in high school? Check all 

that apply. 

A. Integrated Chemistry and Physics (ICP) 

B. Chemistry I 

C. Chemistry II 

D. AP Chemistry 

E. Physics I 

F. Physics II 

G. AP Physics 

other  

 

 
Choose the best answer to each of the following questions. Please answer from 

memory. Do not consult anyone else or attempt to find answers on the internet 

or any other source.  

 
6 If an object moving with constant velocity travels 20 cm in 3 s, how far will it 

travel in 6 s?  

A. 20 cm 

B. 40 cm 

C. 60 cm 

D. 80 cm 

E. 180 cm 

 

 
7 If an object uniformly accelerates from rest and travels 20 cm in 3 s, how far will it 

travel in 6 s?  

A. 20 cm 

B. 40 cm 

C. 60 cm 

D. 80 cm 

E. 180 cm 
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8 The accepted value for the acceleration due to gravity of an object on earth is...  

A. 0 m/s/s. 

B. 1.0 m/s/s. 

C. 4.9 m/s/s. 

D. 9.8 m/s/s. 

E. 32 m/s/s. 

 

 
9 An object is tossed upward with an initial velocity of 30 m/s. What is its velocity 

when it reaches its highest point before falling back to the ground?  

A. 0 m/s 

B. 1.0 m/s 

C. 4.9 m/s 

D. 9.8 m/s 

E. 32 m/s 

 

 
10 An object is tossed upward with an initial velocity of 30 m/s. What is its 

acceleration when it reaches its highest point before falling back to the ground?  

A. 0 m/s/s 

B. 1.0 m/s/s 

C. 4.9 m/s/s 

D. 9.8 m/s/s 

E. 32 m/s/s 

 

 
11 Galileo discovered that the distance an objects travels after accelerating from rest 

is directly proportional to...  

A. its mass. 

B. its time traveled. 

C. the square root of its time traveled. 

D. the square of its time traveled. 

E. its weight. 

 

 
12 Compared to the mass of an object on the earth, its mass on the moon is...  

A. zero. 

B. less than on the earth, but greater than zero. 

C. the same as on the earth. 
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D. more than on the earth. 

 

 
13 Compared to the weight of an object on the earth, its weight on the moon is...  

A. zero. 

B. less than on the earth, but greater than zero. 

C. the same as on the earth. 

D. more than on the earth. 

 

 
14 Compared to the mass of an object on the earth, its mass in outer space where 

there is no net influence of gravity is...  

A. zero. 

B. less than on the earth, but greater than zero. 

C. the same as on the earth. 

D. more than on the earth. 

 

 
15 Compared to the weight of an object on the earth, its weight in outer space where 

there is no net influence of gravity is...  

A. zero. 

B. less than on the earth, but greater than zero. 

C. the same as on the earth. 

D. more than on the earth. 

 

 
16 Newton's second law syas that an object's acceleration is ______________ 

proportional to the net force acting on the object and ______________ proportional 

to its mass.  

A. directly; directly 

B. directly; indirectly 

C. indirectly; directly 

D. indirectly; indirectly 

 

 
17 Increasing the amplitude of a simple pendulum (i.e., pulling it back further before 

release) will cause its period (time to swing over and back) to...  

A. increase (take more time) 

B. decrease (take less time) 

C. be unchanged (take approximately the same time) 
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18 Increasing the length of the simple pendulum (i.e., suspending the bob from a 

longer string) will cause its period (time to swing over and back) to...  

A. increase (take more time) 

B. decrease (take less time) 

C. be unchanged (take approximately the same time) 

 

 
19 Increasing the mass of the pendulum bob (i.e., replacing the bob with a more 

massive one) will cause its period (time to swing over and back) to...  

A. increase (take more time) 

B. decrease (take less time) 

C. be unchanged (take approximately the same time) 

 

 
20 A car and a much heavier truck collide. The heavier truck is standing still when 

the car hits it. Each puts a force on the other one. The force of the truck on the car is 

___________ the force of the car on the truck.  

A. less than 

B. greater than 

C. the same as 

D. need more information to decide 

 

 
21 A car and a much heavier truck collide. They are both moving at the same speed 

when they collide. Each puts a force on the other one. The force of the truck on the 

car is ___________ the force of the car on the truck.  

A. less than 

B. greater than 

C. the same as 

D. need more information to decide 

 

 
22 A car and a much heavier truck collide. The car is standing still when the heavier 

truck hits it. Each puts a force on the other one. The force of the car on the truck is 

___________ the force of the truck on the car.  

A. less than 

B. greater than 

C. the same as 

D. need more information to decide 

 

 
23 A car and a much heavier truck collide. The car is moving much faster than the 

truck when they collide. Each puts a force on the other one. The force of the car on 
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the truck is ___________ the force of the truck on the car.  

A. less than 

B. greater than 

C. the same as 

D. need more information to decide 

 

 
24 Lupert and Eunice are on opposite sides of a swimming pool and make identical 

splashes at the same instant. When their waves meet each other in the middle of the 

pool, the waves will...  

A. bounce off each other and return the way they came. 

B. annihilate (destroy) each other. 

C. pass right through each other and continue to the other side. 

 

 
25 Lupert and Eunice are going to see who can make their water waves travel across 

the pool the quickest. Eunice goes first and starts splashing the water. Her water 

waves take 5 seconds to go across the pool. What, if anything, can Lupert do 

differently to make his waves take less time to go across the pool?  

A. splash with more force 

B. splash with less force 

C. splash more rapidly 

D. splash less rapidly 

E. move his hand forward when splashing the water 

F. nothing 

 

 

Consider the wave diagram below when answering the next 3 questions: 

 

 
26 The amplitude of this wave is...  
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A. 1 m. 

B. 2 m. 

C. 3 m. 

D. 4 m. 

E. 5 m. 

F. 10 m. 

 

 
27 The wavelength of this wave is...  

A. 1 m. 

B. 2 m. 

C. 3 m. 

D. 4 m. 

E. 5 m. 

F. 10 m. 

 

 
28 There are ________ complete cycles depicted in this diagram.  

A. 1 

B. 2 

C. 3 

D. 4 

E. 5 

F. 10 

 

 
29 The velocity of a wave is equal to...  

A. the product of its period and its wavelength. 

B. the product of its amplitude and its wavelength. 

C. the product of it frequency and its amplitude. 

D. the product of its frequency and its wavelength. 

E. the product of its period and its amplitude. 

 

 
30 Two sound waves are produced by striking two different tuning forks, A and B, 

with the same force. You notice that the sound wave from tuning fork A has a higher 

pitch than the sound wave from tuning fork B. The frequency of A is ________ the 

frequency of B.  

A. less than 
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B. greater than 

C. equal to 

 

 
31 T wo sound waves are produced by striking two different tuning forks, A and B, 

with the same force. You notice that the sound wave from tuning fork A has a higher 

pitch than the sound wave from tuning fork B. The wavelength of A is ________ the 

wavelength of B.  

A. less than 

B. greater than 

C. equal to 

 

 
32 Two sound waves are produced by striking two different tuning forks, A and B, 

with the same force. You notice that the sound wave from tuning fork A has a higher 

pitch than the sound wave from tuning fork B. The velocity of A is ________ the 

velocity of B.  

A. less than 

B. greater than 

C. equal to 

 

 
33 Two sound waves are produced by striking two different tuning forks, A and B, 

with the same force. You notice that the sound wave from tuning fork A has a higher 

pitch than the sound wave from tuning fork B. The amplitude of A is ________ the 

amplitude of B.  

A. less than 

B. greater than 

C. equal to 

 

 
34 You are standing 4 feet in front of a plane mirror when you view your image. 

Choose one of the following statements to best describe the location of your image.  

A. Your image is located 4 feet in front of the mirror. 

B. Your image is located on the mirror surface. 

C. Your image is located 4 feet behind the mirror. 

D. Your image looks like it is located 4 feet behind the mirror, but it is really on 

the mirror surface. 

 

 
35 The image formed by a plane (flat) mirror is...  

A. always real. 

B. always virtual. 



  

 

 

 

57 

C. real or virtual, depending on how far away the object is from the mirror. 

 

 
36 The image formed by a convex (diverging) mirror is...  

A. always real. 

B. always virtual. 

C. real or virtual, depending on how far away the object is from the mirror. 

 

 
37 The image formed by a concave (converging) mirror is...  

A. always real. 

B. always virtual. 

C. real or virtual, depending on how far away the object is from the mirror. 

 

 
38 Refraction is defined to be..  

A. the bending of a light wave as it passes obliquely into a new medium of 

different propagation speed. 

B. the spreading of a light wave around a barrier or through an opening. 

C. the turning back of a light wave when it reaches the boundary of the medium 

in which it is traveling. 

D. the superposition of two or more light waves at the same location in the same 

medium. 

 

 
39 When light enters a new medium and speeds up, it refracts...  

A. toward the normal. 

B. away from the normal. 

C. along the normal. 

D. such that its angle of incidence equals its angle of refraction. 

 

 
40 The image formed by a convex (converging) lens is...  

A. always real. 

B. always virtual. 

C. real or virtual, depending on how far away the object is from the mirror. 

 

 
41 The image formed by a concave (diverging) lens is...  

A. always real. 

B. always virtual. 

C. real or virtual, depending on how far away the object is from the mirror. 
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42 The primary colors of light are...  

A. red, blue, and yellow. 

B. red, blue, and green. 

C. cyan, magenta,and yellow. 

D. red, green, orange, blue, and black. 

 

 
43 The primary colors of paint are...  

A. red, blue, and yellow. 

B. red, blue, and green. 

C. cyan, magenta,and yellow. 

D. red, green, orange, blue, and black. 

 

 
44 What color is a yellow object if red light shines on it?  

A. red 

B. green 

C. yellow 

D. black 

E. cyan 

F. blue 

G. magenta 

 

 
45 What color is a cyan object if magenta light shines on it?  

A. red 

B. green 

C. yellow 

D. black 

E. cyan 

F. blue 

G. magenta 

 

 
46 What color is a green object if magenta light shines on it?  

A. red 

B. green 

C. yellow 
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D. black 

E. cyan 

F. blue 

G. magenta 

 

 
47 Diffraction is defined to be..  

A. the bending of a light wave as it passes obliquely into a new medium of 

different propagation speed. 

B. the spreading of a light wave around a barrier or through an opening. 

C. the turning back of a light wave when it reaches the boundary of the medium 

in which it is traveling. 

D. the superposition of two or more light waves at the same location in the same 

medium. 

 

 
48 Interference is defined to be..  

A. the bending of a light wave as it passes obliquely into a new medium of 

different propagation speed. 

B. the spreading of a light wave around a barrier or through an opening. 

C. the turning back of a light wave when it reaches the boundary of the medium 

in which it is traveling. 

D. the superposition of two or more light waves at the same location in the same 

medium. 

 

 
49 Rub a rubber rod with fur and the rod becomes _____________ charged because 

it __________ _____________.  

A. positively; gains protons 

B. positively; loses electrons 

C. negatively; gains electrons 

D. negatively; loses protons 

 

 
50 Rub a glass rod with silk and the rod becomes _____________ charged because it 

__________ _____________.  

A. positively; gains protons 

B. positively; loses electrons 

C. negatively; gains electrons 

D. negatively; loses protons 
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51 A metal object typically becomes positively charged by...  

A. losing protons. 

B. gaining electrons. 

C. losing electrons. 

D. gaining protons. 

E. a or b 

F. c or d 

 

 
52 A metal object typically becomes negatively charged by...  

A. losing protons. 

B. gaining electrons. 

C. losing electrons. 

D. gaining protons. 

E. a or b 

F. c or d 

 

 

The picture below illustrates several different dry cells and may be helpful in  

answering the next 4 questions. 

 

 
53 The common AAA-cell is ______ volts.  

A. 1.5 

B. 3.0 

C. 6.0 

D. 9.0 

E. 12.0 

 

 
54 The common AA-cell is _____ volts.  
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A. 1.5 

B. 3.0 

C. 6.0 

D. 9.0 

E. 12.0 

 

 
55 The common C-cell is _____ volts.  

A. 1.5 

B. 3.0 

C. 6.0 

D. 9.0 

E. 12.0 

 

 
56 The common D-cell is _____ volts.  

A. 1.5 

B. 3.0 

C. 6.0 

D. 9.0 

E. 12.0 

 

 
57 Two D-cells connected in series in a flashlight results in _______ volts.  

A. 1.5 

B. 3.0 

C. 6.0 

D. 9.0 

E. 12.0 

 

 
58 A light bulb has a current of 2.0 A passing through it when connected to a 20 V 

power supply. What is the resistance of the light bulb?  

A. 2 Ohms 

B. 10 Ohms 

C. 18 Ohms 

D. 20 Ohms 

E. 22 Ohms 

F. 40 Ohms 
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59 What is the total resistance when two 20 Ohms resistors are connected in series?  

A. 10 Ohms 

B. 20 Ohms 

C. 40 Ohms 

D. 400 Ohms 

 

 
60 What is the total resistance when two 20 Ohm resistors are connected in parallel?  

A. 10 Ohms 

B. 20 Ohms 

C. 40 Ohms 

D. 400 Ohms 

 

 

 

Use the picture below to answer the next 3 questions. The four light bulbs in 

this circuit are identical. They will light when the switch on the left is closed. 

There is a closed switch between bulbs B and C.  

 

 
 

 
61 When the switch on the left is closed,  

A. all bulbs come on at the same time. 

B. bulb A comes on first and bulb D comes on last. 

C. bulb D comes on first and bulb A comes on last. 

D. bulbs A and D come on first at the same time, followed by bulbs B and C 

which come on at the same time. 

 

 
62 After all bulbs have come on, how does the brightness of each bulb compare to 

each other?  
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A. A > B > C > D (A is brightest and D is dimmest) 

B. D > C > B > A (D is brightest and A is dimmest) 

C. A = B = C = D ( all bulbs have equal brightness) 

D. A and B are equally bright, while C and D are equally bright, but dimmer than 

A and B. 

E. C and D are equally bright, while A and B are equally bright, but dimmer than 

C and D. 

 

 
63 All bulbs are on when the switch between bulbs B and C is opened. Which of the 

following statements is true?  

A. Bulbs B and C turn off at the same time, followed by bulbs A and D which 

turn off at the same time. 

B. All bulbs turn off at the same time. 

C. Bulbs A and B remain on, but bulbs C and D turn off 

D. Bulbs C and D remain on, but bulbs A and B turn off. 

E. All bulbs stay on. 

 
 

 

64 The north pole of a bar magnet is caused by protons and the south pole is caused 

by electrons.  

A. true. 

B. false. 

 

 
65 The south pole of a bar magnet is caused by protons and the north pole is caused 

by electrons.  

A. true. 

B. false. 

 

 
66 The north pole of a bar magnet attracts protons and repels electrons.  

A. true. 

B. false. 

 

 
67 The south pole of a bar magnet attracts protons and repels electrons.  

A. true. 

B. false. 

 

 
68 The north pole of a bar magnet attracts electrons and repels protons.  

A. true. 
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B. false. 

 

 
69 The south pole of a bar magnet attracts electrons and repels protons.  

A. true. 

B. false. 

 

 
70 The metric unit of mass is the...  

A. Joule. 

B. Newton. 

C. kilogram. 

D. Watt. 

E. Coulomb. 

 

 
71 The metric unit of energy is the...  

A. Joule. 

B. Newton. 

C. kilogram. 

D. Watt. 

E. Coulomb. 

 
71 The metric unit of energy is the...  

A. Joule. 

B. Newton. 

C. kilogram. 

D. Watt. 

E. Coulomb. 

 

 
72 The metric unit of charge is the...  

A. Ohm. 

B. Amp. 

C. Volt. 

D. Watt. 

E. Coulomb. 

 

 


