Study Tips for Chemistry Students

(What I Wish They Had Told Me As An Undergraduate)

 

The following is a bit of information that I have found helpful both to myself and to my students. I hope that It helps you. 

C. A. Liberko 8/18/98

 

Getting good grades in Chemistry is really based on having good performances on exams and assignments. Everything that you learned about performing well in athletics or music applies to having a good performance in chemistry. As in music or athletics, you must practice regularly and develop a lifestyle that does not get in the way of your performance. Here are a few examples of how to obtain better performance skills in your courses. Remember that each person learns a little differently. What works for others may not necessarily work for you. You need to find out how to maximize your performance. The tips below should help most students. 

 

Write everything out.

It would be foolish for a musician to watch someone else play a piece or to glance at a piece of music and say "that doesn’t look too hard, I can do that". The concert would be a very bad place to realize that they couldn’t play it. You don’t really know how hard it is until you try it yourself. In chemistry, you must work it out for yourself in writing. Solve the problem on paper or write out your explanation before you are being tested. What you think you know and what you can successfully write down may not be the same. The test is a terrible place to find this out. 

Practice daily.

Wouldn’t it seem ridiculous for an athlete to put off practicing until the night before the competition and then stay up all night "cramming" for the event? Not only is there insufficient preparation but the problem is compounded by not getting enough sleep. Several shorter practices spread out over a period of time will do much more good than a marathon session where your progress is impaired by fatigue. When studying, don’t be afraid to take a short break and then return to your work.

Don’t forget that the quality of your study time is as important as the quantity of your studies. If athletes put on their gear and spend two hours standing around drinking Gatorade, they should not claim to have practiced for two hours. Likewise, a student sitting in the library with the book open but socializing should not kid themselves into thinking that they are studying. Find a place where you can work with out being interrupted. Being a full time college student is a full time job with lots of overtime involved. (And that does not even include the extracurricular activities). It takes a lot of effort, but the rewards are enormous. 

Do your best work.

Have you ever heard the expression "how you practice is how you will play the game"? Just as sloppy play will often lose the game, and sloppy playing will ruin the best piece of music, sloppy work habits will ruin a good academic performance. The only way to avoid a sloppy performance is to practice not being sloppy. When working a problem, neatly and clearly write out your answer. Be sure your drawings and figures are clear and labeled. Write out explanations in clear and complete sentences. Check to make sure you chose the best words and that they say what you really intended them to say. Being close to the right answer may not get credit just as being close to the basket will not score the points. Indeed, many points have been sacrificed for inexact or unclear answers. 

Think about the material all the time.

Loving what you do and being good at it often go hand in hand. People who love what they do think about it all the time and relate it to their everyday lives. Good athletes seem to talk about their sport all the time and always seem to be looking for a way to do it better. Even when you are not formally studying, think about the concepts in the course. While going for a walk, showering, or before you fall asleep, think about the concepts and how you might explain it to someone else. Relate the concept to what you see in life. This can be done formally by thinking about phenomena in your daily life such the fizzing of a glass of soda and thinking about what gas pressure and solubility properties give rise to it. This can also be done less formally by relating some abstract concept to a silly analogy such as relating the concept of limiting reagent to making sandwiches. Don’t forget that underneath the details is a topic that you used to find interesting. 

Learn the material in small chunks.

There may seem to be an overwhelming amount of material and students have a tendency to go over all the material many times. With so much information, very little is really learned even after several repetitions. When learning a complicated piece of music, it is fruitless to struggle all the way through a song day after day. Instead, break the material into little pieces that you can concentrate on until they are mastered. You may feel like you are spending a lot of time to learn a small amount, but if the material is really learned you will know it the next time you see it, and then, more can be added to it. You may also find that once you really know a few concepts well, the rest is easier to learn because it is related to what you already know well. Athletes do not learn every play by running through all of them quickly day after day. The plays are best learned one at a time, step by step, until they become second nature. Don’t be afraid to invest the time to learn it right. Take it one day at a time.

Concentrate on your work and let the grade take care of itself.

The best performances in music or athletics require total concentration. Paying attention to the score of the game or what the audience is thinking takes away from you doing your best job. When studying or taking a test, give it your complete attention. There will be plenty of time later to think about the grade. The students who seem to do the best in class give their full attention to learning the material and, in the end, are often surprised by how good a grade they get. 

Prepare for class.

Before coming to class, it is important to adequately prepare. You should read the material several times if necessary. It may be helpful to quickly scan the chapter to get an overview and to get a feel for how the material will be presented and then go back and read more carefully. Don’t forget to read the assigned questions as well. It is always helpful to see what kind of skills you will be expected to have so you can pay attention to the most important information. The reading may be difficult and you may feel that you don’t get much out of it. Remember that a chemistry book is not a novel that can be read briskly but must be read slowly, several times, and digested as you go. One of the most important skills that you will get from your college education is to learn how to teach yourself. That is what you will take with you when you forget most of the course material. By reading technically difficult material and struggling through it, you improve your reading skills and your ability to learn on your own.

 

Take an active part in class.

Don’t forget the value of each class. With current tuition rates, this course is costing you (or someone else) approximately $50/hr, so pay attention! Coming to class overly tired or with a hangover can be quite costly, especially if you remember that this is probably the only time you will have to devote yourself completely to academic pursuits. If you are able to convince yourself that this is important to you, being involved will be easier. You should be involved enough that you have an answer for each question posed during a lecture, even if it is a wrong answer it is better than no answer at all. You should be relating the lecture to the material that you read in the book and thinking about whether it is consistent. You could also be asking yourself the questions "does this make sense with what I know from everyday life?" If you are really tuned in to a lecture, you will often anticipate the next step of what is being presented. 

Re-read the material. 

Now that you have gone to class and have some familiarity with the material, it is important to re-read the chapter. This gives your brain another chance to go over the material and it develops your ability to read technically difficult material. Remember that your reading skills are one of the most important things you will take with you when you leave college. A musicians ability to read music is enhanced by reading through a piece which is known well so that the brain can make connections between the symbols and the ideas behind them. This helps you to think in terms of those symbols. The material must be read again when it will make sense. You are learning the language, you need to practice reading it. 

Write out everything you know.

Reading and working problems are an important part of learning chemistry. It is also important to take a blank piece of paper and write out what you know about the topic as if you had to teach it to someone else. This will force you to sift thought the mountain of material and pull out the most important parts. Write out what you think are the most important parts of the material and give examples, draw pictures, make up a problem or think of an analogy to some other topic. This is a great learning exercise as well as a confidence builder. You need to practice facing a blank page so that you are familiar with doing it before you get to the exam.

Work the problems without looking back at the chapter.

Many students have a tendency to read a problem, find the relevant section in the book, take the approach the author used and apply it to their problem, quickly write down an answer and think that they are done. Working problems in this manner gets students good at finding answers in the book and perhaps recalling key words or recognizing correct answers when they see them. The problem is that exams do not usually ask you to find a section in the book or relate a few key words. You need to be able to generate the answers on your own. Again, "how you practice is how you will play the game". Being able to play the chemistry game well, means a student can generate correct answers without assistance. This skill is required on an exam, so you will need to practice it. When you read a problem and you do not immediately know the answer, resist the temptation to look back in the book. Close the book, take a blank piece of paper and write out anything you know about the problem. Try any way you can think of to solve the problem. Many ways may not work, but try something. Some people who are perfectionists have a very difficult time with this. They do not want to write down wrong answers so they don’t write down anything at all. By not writing anything down they can not solve the problem so they get stuck. When you get stuck, start writing. When you first try this you may feel like a rat crawling through a maze and you will make a lot of wrong mental turns and bump into a lot of walls. But after going through this maze several times you will be able to travel it rapidly and get back on track even after making a wrong turn. This maze that I am referring to is your thought process and it is different for everyone. Only you can figure out how to get through yours. The sooner you do this the better you will perform.

Study offensively rather than defensively.

In sports, it is often said that the best defense is a good offense. If you are only concerned about defending yourself on an exam, you will make very little forward progress in your education. Many students look at the material and say "I better go over this in case it is on the test". With this attitude the student has already determined that the only value this material has to them is that it may be on the exam. The chances that the material will truly be learned, much less retained, is small. Instead, try studying offensively. Say "I am going to master this topic because it is important (and maybe even interesting)to me. If I see it on the exam I will know it". See the exam as a challenge and an opportunity to score some points, not as a defensive play in which you may lose the game. It is important to be balanced here because being too confident may also be detrimental; don’t celebrate until after you are in the end zone because you may still drop the ball. In short, attack the material and avoid overconfidence. 

Check your answers.

Many people think that they can sing quite well, until they listen to a recording of themselves. It is only then that they hear what they sound like to others. You can’t sing well unless you learn to listen to yourself. The same is true in academics. Many times, students think that they have a good performance on an exam and put down answers that make sense to them at the time. After getting the exam back they realize that their answers didn’t make sense. Each student needs to learn to be critical of their own work. Again, this takes practice. When working the problems, before you check your answers with the book, take a minute and ask yourself "does this make sense?" "Is this as complete as I could make it?" Double check your answers and make sure they are perfect. It is important for you to be more critical of your own work than the grader will be. Also go back and make sure that you answer the question which was asked. Get in the habit of correcting arithmetic, punctuation, spelling, grammar, and clarity since these elements are essential for good communication (i.e. full credit). 

Relax on the test.

The superstar athletes are the ones who perform the best under pressure. Those who become anxious, go down in flames. Anxiety destroys your concentration and detracts from you showing what you can really do. And when you think about it, what good does worrying do anyway? Remember that in a few million years the sun will blow up and the Earth will be destroyed and then it won’t really matter how you did on one little exam. Seriously though, instead of worrying, take the attitude that you have worked your hardest to prepare and that you will just concentrate on doing your best and that you will accept what you get on the exam. Just do your best and stop worrying that you are not good enough. You wouldn’t be here if you weren’t.

Here are a few suggestions to help you relax on exams: 

- Realize that being a little bit nervous is a good thing. It means that you care enough to want to do well. 

-Get a good night’s sleep. A sharp mind does a lot more good that an overused memory. More than one student has stayed up late studying and then slept through the exam. 

-Don’t consume more caffeine than usual. Caffeine is not known for it’s ability to make you relax or to clear your head. 

-Arrive early and relax. You don’t need the added stress of getting to the exam and fumbling though your stuff while everybody else has already started. Besides this is not fair to them. (How many good athletes arrive just as the game is starting and then scramble to get their equipment ready?) 

-Stop worrying about how everybody else is doing. You only need to concentrate on doing your best. If seeing the other students makes you worry about how they are doing, sit up front so you won’t have to look at them. 

-Work the easiest problems first. This will get you warmed up for the more difficult problems and give you a little confidence. 

-Don’t get stuck on one problem. If you are not making progress, move on. There is no sense in missing five easy questions while struggling with one difficult one. 

-Learn a few relaxation techniques. A slow, deep breath or a quick muscle stretch can go a long way in helping you relax. 

-Stop and think before you write. This will allow you to give a more clear answer. Think of key words and make a rough outline of the points you will talk about in your essay answer. Make a rough sketch of the picture you will draw. 

-Ask if you don’t understand a question. You have a right to know what is being asked. 

-Don’t forget to check your answers to make sure that you have answered the question which was asked. It is difficult for a grader to give full credit for a correct answer to a different question that what was asked for. 

-Block off enough time in your schedule for the exam. Don’t miss points because you need to hurry to catch a plane or move out of your dorm room. This sounds ridiculous but it happens. 

Learn from your mistakes.

Many students have a tendency to get back an exam, look at their score, get upset and use that energy to make them more nervous on the next exam. This is missing a very important opportunity to do some serious learning. When you get an exam back and after you have gotten over the shock of the grade, it is time to look at your mistakes and ask yourself what went wrong. Were you concentrating? Were you nervous? Were you clueless about the material? Did you know the answer but have trouble writing what you thought you knew? Did you think that all your answers were correct until you got the exam back? Would you give the same answers if you took the exam again? Most of these situations can be remedied with the advice above. A bad exam score is trying to tell you something, stop and listen to what it is. If you can truly say that you did your best, then you need to change the way you study. This is a golden opportunity to improve your performance next time. 

Get help when you need it.

The responsibility for learning the material is yours and no one else’s. Talk to the instructor, or find a tutor. If you are having trouble understanding the material from the reading, find another source such as a different textbook that may present the material in a different style. Find a student who has had the course in the past. There is a tremendous amount of assistance out there, but it won’t help you unless you ask for it. This is your education, you should care enough to take the initiative. 

 

Decide if you are willing to "pay the price".

Getting a superior grade is like winning an athletic or musical competition, it takes some talent and a lot of hard work. Very often, this comes at a price and those who do the best are typically the ones who consistently work the hardest. Each student needs to determine the importance of their academic performance and make the necessary adjustments in their life. I point this out so that you at least become aware of the importance of your studies in your life. If you are honest with yourself about the importance of your academic career and make the necessary lifestyle adjustments, your life will be much less stressful. Think about your long term goals and decide what value your academic performance, extracurricular activities, and social life will have in the long run. Make the necessary adjustments in your schedule. Balance does not necessarily mean equal time for all. Remember, there is no room on your transcript for excuses. 

Remember that you are here for more than a grade.

One of the most important things that you can learn in college is to learn how to teach yourself. Most of the material from the course will eventually be forgotten unless it is regularly reviewed. What you will take with you will be your education; the ability to independently gather and analyze information, make informed decisions and communicate them clearly. The course material is the medium by which we exercise these abilities. The course material is important and interesting on its own, but it is also a vital part of a liberal education. Learning the material is important but not as important as the process of learning how to learn. 

Finally, don’t forget that you are training for the real world. It is important to practice things which are valued in the real world, such as showing up on time, doing consistent work, getting along with others, taking initiative, working independently, being motivated, mature, and responsible. These skills are so important to future employers, as well as graduate and medical schools, that they are the main concern in letters of recommendation. You are being evaluated on far more qualities than just your academic grades. You are taking far more than a diploma, a transcript, and a sizable debt with you when you leave.

How to Pass Chemistry
by Dr. Brenna E. Lorenz 
Division of Natural Sciences 
University of Guam
Make sure you have the prerequisites!
    For an introductory chemistry course, you need a good, solid, high school level of math proficiency. In particular, you should already know how to work with fractions, negative numbers, exponents (including scientific notation), and logarithms, and how to manipulate and solve algebraic equations. 
  

Have a good attitude!
· Recognize from the start that chemistry is a subject that requires a lot of time and work. Be committed to investing the time and effort that the course demands. You have to be an active, aggressive student to do well in chemistry. You cannot afford to be passive in these courses. 

· Believe in yourself and your capabilities. Even though chemistry is difficult for many people, you can understand it if you work at it. 

· Decide that you will find something to enjoy about chemistry. It is easy to say that you hate chemistry, but if you make this choice, you will find it harder to study and attend class. Who wants to spend time with something they hate? There is something fun and interesting in every subject if you allow yourself to see it. Treat chemistry problems as a challenge or a game; solve them as if they were a cross-word puzzle or some other activity you enjoy. 

· Regard chemistry lab as an opportunity rather than a chore. Lab is your chance to have hands-on experience with chemicals and equipment. In lab, you can see the stuff you heard about in class happening before your eyes. Because a chemistry lab is expensive to build, maintain and operate, these labs may be a once-in-a-lifetime opportunity for you to experience these things. 

· Remember that learning chemistry is your own responsibility. The professor will help you out as much as possible, but the professor can't learn it for you. It's just like peeing. Someone can show you to a toilet, but you have to pee for yourself. 

Come to class!
· Arrive on time and don't leave early. Don't miss class if you can possibly avoid it. 

· Sit as close to the front of the classroom as you can. Old high school habits may dictate that you sit in the back of the room so that the teacher won't catch you fooling around. But this is college and you won't be fooling around. If you sit up front, you will see better, hear better, and generally be more alert. 

· Ask questions if you don't understand what the professor just said, or if the professor is going too fast. Your classmates will not think you stupid; they will be glad you asked, because they probably didn't understand it either. Many professors will stop and ask if anyone has any questions. When a professor does this, it is a clue that the professor thinks that the material just covered was difficult. The professor is expecting students to have trouble with it. This is an invitation from the professor to the students to go over the material again, or in a different way. If the professor gets no feedback at this point, he or she will proceed to the next topic whether you are ready or not. So if you don't understand, say so! 

· Take notes, lots of notes. 

· Come to class prepared. Always bring your textbook, your periodic table, your calculator, and your molecular model kit if your class is using one. 

Work the problems!
· Paying attention in class is important, reading the book is important, but nothing is as important as working the problems. Work as many problems as you can. Practice, practice, practice! THE NUMBER ONE REASON WHY STUDENTS FAIL CHEMISTRY IS THAT THEY DO NOT WORK ENOUGH PROBLEMS. 

· When the professor is working problems on the board, you may be tempted to think, "Oh, that's easy. I understand that. I don't need to do those problems." Don't be fooled! Watching the professor or your tutor or your friends work a problem is not the same as doing it yourself. Simply watching someone else play the piano or use a typewriter or play tennis would not enable you to play the piano or type or play tennis. You have to practice it yourself. Chemistry requires a lot of practice. YOU HAVE TO DO IT YOURSELF. 

· Your textbook and study guide will show you how to work problems step by step. If you can read through the steps and understand them, that is a good start. But it is not a substitute for doing the problems yourself. 

· After you have read the book and the examples on how to work a kind of problem, try one yourself, without looking at the book or study guide. After you have finished the problem, check yourself with the study guide, but be careful not to peek at the answer to the next problem. Never look at the answer to a problem before you finish working the problem. Make sure you understand what you did wrong with the first problem (if anything) before you start the next one of that type. Be very careful not to lean too heavily on the study guide. Make sure before you're done that you can do a type of problem from beginning to end without having to peek at the study guide along the way. 

· As you work the problem, have a clear idea of where you are going, what the goal of the problem is. ("I have to figure out how many of these pills a patient needs.") List what you are given to start with. (Each pill contains 50 mg. of medication and the patient needs 75 mg.) Clearly show each step of your calculations or thought processes. Label units. Then, when you study your work later, you will have no trouble figuring out how or why you did what you did. If you need to show your work to someone else, to get help from the professor, for example, the other person will be able to understand exactly what you did. 

· After you have figured out how to work a kind of problem, explain it to someone else. If you can explain it to someone else so that they understand it, you can feel confident that you really do understand it yourself. 

· If you have trouble finding time to work problems, set up a schedule for yourself. You should set aside at least one hour every day for working on chemistry. Write your study time into your weekly schedule as if it were another course. 

· THE NUMBER ONE REASON WHY STUDENTS FAIL CHEMISTRY IS THAT THEY DO NOT WORK ENOUGH PROBLEMS. 

Make the most of labs
· The purpose of labs is to give you hands-on practical experience with the concepts that you are learning in lecture. Make the most of the labs. Think about what you are doing. Think about what is happening. It is very easy to think of a lab manual as a cookbook, and many of them are written that way, but always think about the meaning of the phenomena you are witnessing (a color change, a change in temperature etc.). 

· Read the lab ahead of time. Read the theory and read the procedure. Anticipate what is going to happen as you carry out the procedure. Then, when you actually do it, see if your predictions were right. 

· Most instructors will require you to answer and hand in the questions at the end of the lab. Resist the temptation to copy the answers from someone else. The questions are designed to help you understand the lab. They generally try to guide you into making connections between what you saw and did, and the theory behind the lab. You are cheating yourself out of a valuable learning experience if you just copy someone else's answers. If you don't understand the labs, then you won't get much out of them. If you do understand them, they should help you with the rest of the course. 

Get help!
· Sometimes you will just plain get stuck and need help. Sources of help include: the professor, a tutor, lab teaching assistants, classmates, books in the library. Your professor has office hours. The office hours are specifically for students. Don't be afraid to come see your professor if you are having trouble. 

· When you come for help, have a specific problem or list of problems. A professor can't help you much if you come in with something vague like, "I just don't understand this course" or "this chapter." The professor will be able to do much more for you if you say, "I tried to work problem 3.2 and I keep getting an answer of 4.6 but my study guide says that it's 194. Where am I going wrong?" Or "the book says I have to take the square root of this but I don't understand why." Be as specific as you can! After the professor explains, ask if you can do another problem right there on the spot while the professor watches. As you do it, explain out loud what you are doing and why, so that the professor can either confirm your reasoning or correct you as you go along. 

· Don't be embarrassed about asking for help. Everyone needs help sometimes. Many people need a lot of help. It's smarter to get help when you need it than to try to do without it. Your professor would much rather help you than flunk you. Professors have a lot of respect for students who care enough about the course to get help when they need it. 

· Get help as soon as you start having trouble with the material. If you wait until the last week of class, come into the professor's office and say, "I think I'm flunking your course. What should I do?", then it's too late. 

Study effectively for tests!
· The best way to study for the tests and quizzes is to work all the problems as described above, and to ask for help when you need it. Spread your studying out; do some every day. Don't expect to be able to learn it all the night before the exam. 

· Your professor may give frequent quizzes. The purposes of quizzes are many: they encourage attendance, they keep the student from lagging behind (putting off all the studying until the night before the exam), they give the student practice in working types of problems, they give the student a preview of what will be on the exam, and they emphasize the kinds of problems the professor feels are important. Some students blow off quizzes because they don't usually count for many points. Don't do it! Not only do those points add up, but the quizzes are actually a valuable study guide. 

· Anticipate what will be on the exam. Notice what the professor spends time on in class. If the professor assigns specific problems, make sure you know how to work every one of those problems and then more. Make sure you know how to work every problem given on a quiz. If you miss a quiz problem, make sure you know what you did wrong so that you will do it right the next time. Some professors give out study guides. If the study guide says that you need to know a specific concept, make sure that you do know it. Some professors give out practice tests or put old exams on reserve in the library. Make sure that you know how to do every one of the problems on these exams. Sometimes a professor will even say, "This problem will be on the exam." If a professor says this, believe it! Know how to work that problem and that type of problem. Most professors will come right out and tell you almost exactly what will be on the exam, except for the specific numbers or examples. Pay attention! 

· Know the vocabulary of chemistry. In many ways, learning chemistry is like learning another language. Make sure you are so familiar with terms like "electronegative," "hydroxide," "cation" etc. that you don't have to spend time worrying about them during the test. If necessary, for example, when learning nomenclature, make flash cards of vocabulary words. 

· Get into a study group with some of your classmates. It is very helpful to be able to talk and argue about the material with other people. Make sure that you take an active role in these discussions. Many people "study" by watching their friends work problems. You will do much better if you are the one explaining the material to them! 

· The night before the exam, go to bed at a reasonable hour and get a good night's sleep. DO NOT STAY UP ALL NIGHT STUDYING or your brain will be pudding the next day. Eat a good breakfast before the exam and go easy on the caffeine. 

· Make sure you bring everything you are allowed to bring to the exam, like your calculator, for example. If you have to borrow someone else's calculator, make sure you know how to use it. 

· When you get an exam back, make sure you understand what you did wrong. You will need to know how to do it right next time. Because chemistry builds up from a base of knowledge, everything you learn at the beginning will be needed later for something more complicated. If you miss a concept on the first test, you will need to learn that concept for the next part of the course. 

· If you start out doing well at the beginning of the semester, keep it up. Don't try to coast through on one good grade. One A or B will not counterbalance a string of F's. The professor cannot grade you on what you are capable of doing, only on what you actually did. 


DON'T FALL INTO THESE COMMON TRAPS
• thinking that you don't need the prerequisites; 

• skipping class and getting the notes from friends; 

• showing up for class only on quiz days; 

• showing up for the quiz and then leaving; 

• copying someone else's work; 

• thinking that you can understand the material without working lots of problems; 

• putting off studying until the night before the exam; 

• disappearing from the class after getting one good grade; 

• expecting to be able to catch up after missing much of the semester; 

• expecting to be allowed to do an extra credit project to salvage a failing grade at the end of the semester; 

• expecting the professor not to count all the quizzes or homework you missed; 

• expecting to pass even if you have all failing grades.
10 Ways To Make Chemistry HARD: 

(in no particular order) 



1. Leave your book in your locker, trunk or back seat of the car, or anywhere so it's not available for you to do homework or bring to class with you. 

2. Don't bother to do homework. 

3. Leave your lab book home on lab days, especially if you didn't do your pre-lab assignment. 

4. Go on as many field trips, band trips, sports trips, and ski trips you can possibly arrange. 

5. Save paper, don't include the setup on problems. 

6. Don't bother with those worrisome units. 

7. Sig. digs.! Who cares about how many digits there are in the answer? 

8. Don't take notes, and definitely don't copy examples of problems from the board. 

9. Just keep telling yourself that deadlines don't matter. 

10. Make your handwriting in your lab book as illegible as possible. 

Some Comments/Suggestions for Studying General Chemistry
(and, by extension, everything else as well!)
Dr. A. J. Pribula
9/96

One of the most common challenges that General Chemistry students have is that they don't realize the importance of being actively involved in their own learning. Many seem to think that coming to class and passively listening to the instructor's pearls of wisdom is all that is needed. No instructor, no matter how gifted they may be, can teach you anything if you aren't actively engaged in, and responsible for, your own learning. It is widely accepted among those who study learning that no idea can be transported wholesale from one mind to another. The hearer (or observer or reader) of an idea does not simply take the idea into his or her mind as a package deal. Each hearer hears a slightly different message, depending on their background and current ideas about the topic and the world. Each hearer responds a little differently and must do what is right for them to fit this new piece of information into their mind (unfortunately, sometimes filtering out parts, ignoring, or even distorting what they have heard) and re-construct their view of the world. Everyone is a little different; everyone has at least slightly different intellectual equipment and a different set of life and school experiences which they bring to the learning situation. Therefore, the learning experience is a little different for each person, even those in the same classroom.

The person who wishes to become a learner must be actively involved in constructing their own set of ideas. This process will be different in its details for each person, but each must go through a similar process of hearing (or seeing or reading) the new item, comparing it with what is already in his or her mind, and integrating the new information into the memory bank. This is not a simple process--it requires work! The work may take the form of reading and re-reading, thinking about the new information and how it fits in, practicing with the new fact or skill, making a few mistakes, allowing an "induction period" for the information to "settle in," talking about things with other students and/or the instructor, asking questions, etc., or (most likely) most (or all) of these in some combination which will be different for each student and each new item. How does this relate to learning General Chemistry? It is commonly (and correctly) perceived that this is a difficult course. There are a multitude of new words, facts, concepts, and techniques introduced in this course. (There are more new vocabulary words used in an introductory science course than in any other course except a foreign language.) Moreover, there are terms used which have one meaning in a general context (i.e., outside of Chemistry class), but another, much more specific one in the context of the course. You need to understand the word in the context of the course for full comprehension of the material. Beyond that, the new terms need to be used more precisely than in many other disciplines. And beyond that, you will often be required to use these concepts at a number of levels, including mathematical ones, simultaneously. Without an awareness of your own background (specifically including its limitations), a desire to work to learn, and some sort of effective learning strategy to guide you, the prospects for success are not good. What follows is an attempt to give you some suggestions which should help increase your chances for success in this course. (Many of these suggestions apply to virtually any course, but some are more specific to science and chemistry courses.) These suggestions are in no particular order. They do not comprise an exhaustive guide for study skills, nor will all of these comments apply to any individual. As soon as possible, read this over carefully and thoughtfully. Be honest with yourself. Ask yourself which of these apply to you. Which of these do you already do? At which could you use some improvement? Which had you not even thought about before? Refer back to this handout often during the semester for a "refresher course."

Take responsibility for your own learning
  Put in the required effort.

  Read the assignments carefully before coming to class, and then again after class.

  Do the assigned problems--and maybe extras for good measure.

  Come to class and lab prepared and on time. Class attendance is important even if your instructor doesn't specifically require it.

  Take complete notes in class and lab. Review these as soon after class as possible, fill in any gaps, and formulate questions which need answering. You may also want to make an outline of the major points of the chapter based on your notes and your reading of the text.

  In addition to the notes, be sure to write down all important announcements (test dates, due dates, assignments, changes to experiments, etc.)

  Pay attention in class. Listen to your instructor, not to the student next to you.
If anyone in the class or lab interferes with your learning (by talking or other distractions), then move away from them. If the problem persists, discuss the problem with your instructor.

  If you miss class, make sure that you get all the necessary information from the instructor or another responsible student. You are responsible for the material whether or not you are in class!

  If any problem arises, aggressively seek help as soon as you can to deal with it.

  Use all the resources (text, lab manual, instructor, tutor, exams on file, study skills center, library, other students, etc.) which may be available.

  Get questions answered as soon as you have them.

  Get timely feedback from whatever appropriate sources (study guide, instructor, other students, tutor center, exam reviews, etc.) you can. Remember that the results on exams, quizzes, and lab reports are feedback also. Use these as a guide to where you need additional work and practice.

  Believe what the instructor says--if he/she says something, assume that they mean it and act accordingly! If the new information doesn't agree with what you currently believe is true, then resolve the discrepancy. 

  Follow directions carefully.

  Keep current in your studying--getting behind in a course where there are lots of new ideas, facts, concepts, etc. can be fatal to your understanding (and your grade!).

  Be aware of deadlines.

  Take a mature approach to the course--don't complain about the work, just do it! Remember that actions have consequences. If you don't like the (real or expected) consequences, change your actions! If your background is weak (as evidenced by difficulties with concepts or skills in problems in the early chapters, or from comments by your instructor like "I assume that you can already do X," and you know you can't do it), do what it takes to shore up the weaknesses as soon as you realize that this is necessary. Your instructor will have a set of expectations for your initial level of skills and knowledge--find out what that is and, if appropriate, do extra work early to bring your actual level up to his/her expectation level. Don't expect them to bring theirs down just for you! (It is not at all unreasonable for an instructor to expect you to remember something from your previous education or experience!) Progress towards your ultimate career and life goals is a cumulative process.

  Show (or develop) a willingness to leam--have a positive attitude about learning new things. Even if you have taken a very good High School course and have "seen this all before," you still have room to refine your knowledge and skills.

  Learn to take criticism in a positive manner. Nobody is perfect--we all have ways in which we can improve. Even if you don't like hearing the criticism, listen to it and gain something from it.

  Show your instructor the best you can do, not the least it takes to "get by."

Develop an effective set of study skills.
  Manage your time wisely--you should expect to spend at least 1-2 hours of study time for each hour in lecture, plus additional time to work on laboratory material.

  Pace your studying throughout the week and throughout the semester--"cramming" right before the exam is very unlikely to produce good results.

  Get enough rest and otherwise take care of your health.

  Find a place in which you can study effectively (noise level, light level, lack of distractions, etc.).

  Learn to read effectively (more on this below).

  Do many practice problems and get feedback to test how complete your understanding of the concept is. 

  Learn when memorization is necessary and do it only when necessary. The list of things which must be memorized is fairly short (e.g., elemental symbols, nomenclature rules, solubility rules, definitions of units, rules for electrolyte behavior, etc.), but these things are crucial. Certain items cannot be derived from other knowledge and must be memorized--there is no other way to learn them. These are the things from which other bits of knowledge can be constructed and on which these will be based. However, don't waste time on memorizing lists of things which don't need to be memorized (either because they are not important or they will be available from tables, etc.). If you are not sure what does and does not need to be memorized, consult your instructor. Once you have memorized something, practice using it in appropriate situations.

  Look for patterns and generalities when you study.

  Form a study group with classmates and discuss words, concepts, problem-solving strategies, etc. to the benefit of all the members of the group. Having to explain something to someone else is an excellent way of finding out what you do and don't understand!

Learn to read effectively.
  This is one of the most important learning skills. "Reading" does not mean simply pronouncing words correctly in the order they appear on the page. It also means actively trying to get meaning from those words.

  As you read, think about the meaning of each word in the given context. Try to paraphrase the author's words to test your understanding of the new material and to help fit into your overall un-derstanding of the world and the subject.

  If you encounter an unfamiliar word, think especially hard about it. Can you figure out its meaning (from the context, or from breaking it down into prefix-root-suffix)? If not, consult a dictionary or glossary immediately! Expanding your vocabulary is a significant aid to learning.

  As you read a word, phrase, sentence, paragraph, section, or chapter, be always thinking of how this new information fits into what you already know. Does it extend it? Conflict with it? Does your previous thinking need revision based on this new information? Tying new information in with old is one of the most effective means of fostering long-term memory and understanding. Learning is a constant process of integrating new material into old, and revising how you view some part of the world.

  If you are having trouble understanding a concept, find another textbook and read the corresponding section to see if it is clearer to you there.

Develop your problem-solving skills.
  This will involve general thinking and reasoning skills as well as mathematical and symbolic reasoning and logic.

  Sharpen your basic mathematical skills so that they are second nature to you. One of the primary reasons students have trouble with General Chemistry is that their math skills are weaker than they realize--and then they compound the problem by not taking remediation steps when these are clearly needed. (The math needed for General Chemistry is not particularly advanced--algebraic manipulations, solving first-order and simple higher-order equations, graphing, exponential notation, and a few other skills. Most students have at least a basic knowledge of the concepts needed. What is commonly lacking, however, is a true facility with the manipulations and a gut-level meaning for the concepts and for numerical magnitudes.)

  Learn how to use your calculator effectively. If your calculator has lots of buttons whose purpose is unknown to you, this is of limited value.

  Learn and practice using units for physical quantities. These can be of immense help in setting up and checking mathematical procedures.

  Have a feeling for the magnitudes of answers and whether or not they are reasonable (i.e., are they "in the ballpark" based on previous experience?). Check every answer for mathematical and physical reasonableness.

  Learn to think your way logically through a problem.

  If your first approach to a solution doesn't work out, try another one. Be tenacious--don't just give up and look up the answer in the study guide. (Being able to follow what someone else did and being able to do it yourself are two very different things!)

  Try to figure out how the problem you're working on is like examples you've seen before and reason by analogy.

  Try to find more effective solutions for problems which arise repeatedly, so that you don't have to use "the long way" continually.

  Don't lose sight of what the question is asking. Re-read the question often as you are attempting its solution.

  If you need a piece of information, look it up using the index of your text or other suitable source. 

  Don't be afraid to be wrong--as Sir Isaac Newton said many years ago, "Truth comes more easily out of error than out of confusion."

  Practice, practice, practice! If you are having trouble with the practice problems, then you are very likely to have trouble with the exam also!

Develop an effective test-taking strategy.
  This usually involves an initial scan of the entire exam to "get the feel" of the test, followed by a quick estimation of the time involved for each question or problem, then a decision of which questions to do in which order (this generally means answering the easier problems first as a "warm-up," followed by the more time-consuming ones), and finally, doing the questions themselves. 

  If you run short of time, make a choice which will allow you to get the maximum amount of credit in the given time. Set problems up, even if you can't finish the solution. 

  If you have extra time, make use of it by reviewing your work and checking your answers for mathematical and physical reasonableness. 

  Stay calm and pace your work to give yourself the best shot to show what you can do.

Try to get "the big picture."
  Try to integrate what you are currently being exposed to into what you already know (or you think you know!). Do your previously-formed ideas fit this new situation? Do they need modification--or even need to be discarded and reformulated?

  Try to integrate new material with the old, integrate material from different courses and/or disciplines, integrate material between lecture and lab.

  Look for as many patterns and generalities as you can. 

  Learn to "chunk" material into "packages" of related concepts to aid memory and use.

If the above seems like a lot to do and remember, why are you surprised? Did anyone ever tell you that it would be easy? To paraphrase the opening line of F. Scott Peck's The Road Less Traveled, "Learning is hard!" If you believe that there is some magic formula for effective learning that makes it easy, please tell me about it! I am not aware of any! (If you really do believe this, however, I suspect that you have been deceived in this regard.) Putting in the requisite effort in the appropriate way will bring success. (Unfortunately, knowing as you are progressing through the semester what is "the appropriate way" is not always easy!) As was stated earlier, no instructor can do the job for you--but all instructors can help you on your journey to learning. If you do the right sort of work, then they will be more than glad to do their job--that of helping you learn in an effective fashion. What you learn (both facts and attitudes) in your college years is a big factor in determining how well you will do for the rest of your life. The more effort you put forth now, the more likely you will enjoy what you do in the future.

How to Make High School Chemistry Easy

By PhilipC
eHow Contributing Writer 
Instructions

Step 1

Take detailed notes. Taking notes will drastically increase your retention and give you a good reference for studying later. When taking notes underline important concepts. Use familiar symbols next to particular things you need to remember. Perhaps put a big star next to something when your instructor mentions that this topic will be on the exam. Go back through your notes and highlight particular topics. Use different colors for different topics. For example, put definitions in green, new concepts in yellow, and formulas in blue. Put the date at the beginning of each day's notes, this will help you in a number of ways later. Write your assignments at the top of the page for easy reference later.

Step 2

Familiarize yourself with chemical concepts. There are many times when your instructor may use a term you don't remember. Don't be afraid to ask. Make a quick note of the topic and look it up in the textbook later. The more familiar you are with each topic, the easier the homework will be, not to mention quizzes and tests. After a couple of days of lectures go back over your notebook and reread what you wrote. You will be able to recall examples and stories that help to make the subject easier to remember. There are a number of acronyms that you can use to help you remember different topics, study these.

Step 3

Work problems incessantly and pay attention. The more problems you work and the more homework examples you complete the better you will get at solving chemical problems. In this respect, chemistry is similar to math. The more problems you work the better you will get at the subject. Ask your instructor for additional problems from your textbook that will help you prepare. Pay attention to your notes and to example problems worked out in class. These will often be very similar to the types of problems you will be expected to work.

Step 4

Study for particular periods of time. Set aside a particular amount of time each day to look over chemical concepts. Some people like to develop flash cards. Others just read. Scour your notes over and over. Read the textbook. Get additional study books on chemical topics. There are a number of books that can help you to pick up on chemical topics in a fun way. Check your local bookstore. Find a study partner. They will help you be accountable and provide you with a resource to ask particular questions that relate to your class.
