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Introduction
The principal goal of education in the schools should be                             creating men and women who are capable of doing new things,                                     not simply repeating what other generations have done. -Jean Piaget
The Teacher Toolbox arose out of a desire expressed by a number of Ozarka College’s instructors to be able to access information, strategies, and practices (tools) that could help them to be better teachers and their students to be more successful learners. The Teacher Toolbox is a compilation of general information, strategies, practices, and references for further study. It is not meant to be an academic treatise, but only a fairly concise guide that shares with our colleagues tools that have helped us.
 
The Teacher Toolbox is just that – a toolbox. It is full of ideas that we have found to be useful. These ideas are not “right” in the same way a hammer is neither right nor wrong. It is either useful in certain situations or it is not. A skilled carpenter carries an assortment of tools because no single tool works for all jobs. Not all the ideas in The Teacher Toolbox will work for you the first time. Please don’t throw away a tool just because it didn’t work in one situation. Later on, in a different setting, it may be just the implement you need. Experiment with the techniques found here. As we each discover what works for us in diverse situations, our repertoire increases and we develop our own unique style of teaching.
The concepts and strategies found in The Teacher Toolbox  are not original ideas. They have been garnered from a variety of sources in a variety of places over a number of years. If credit is not always given, the mistakes and omissions are unintentional.
What does it mean to be an instructor in Ozarka College? What is our purpose in this setting? Really, shouldn’t students at the college level be able to learn from just a textbook? An instructor’s purpose is to promote learning in students. An instructor should make learning easier, more rapid, and more predictably successful for his students. (Hunter, M. 1984) In addition, our job is to not only foster retention of information, but the application of knowledge to new situations, and the development of higher-order thinking skills. If we can agree that this is our purpose, and if research indicates that discussions do this much better than lectures do, then why do 70 to 90 percent of instructors still use the traditional lecture as their primary instructional strategy? "In a study of 155 class sessions at four different institutions, questioning of students comprised 0.2 percent to 9.2 percent of class time."(Gardiner, L. 1998) It is time for college instructors to become facilitators of learning for our students, as well as transmitters of knowledge. The Teacher Toolbox is designed to provide specific techniques which may be helpful as we attempt to enlarge our role from the traditional “Sage on the Stage” to include today’s role of “Guide on the Side.” 
Sources for Further Study

Hunter, Madeline; Teach More – Faster; 1984; El Segundo, CA; Tip Publications.
Gardiner, L. "Why We Must Change: The Research Evidence; Thought & Action, spring, 1998. Excerpted by Doug Madden. 

Piaget, J. ;1953. The Origins of Intelligence in Children. London; Routledge and Kegan Paul. 

Seven Principles for Good Practice in Undergraduate Education

Over the years, there have been several attempts to summarize available research into a set of “principles” to direct colleges as they endeavor to improve undergraduate education. The most widely distributed list is by Chickering and Gamson. These seven principles are based on research on good teaching and learning in colleges and universities.

The Teacher Toolbox will be using these principles as a basic framework within which to structure the ideas presented.

Good practice in undergraduate education:

1. Encourages contact between students and faculty

2. Encourages active learning

3. Develops cooperation and reciprocity among students

4. Gets and gives prompt feedback

5. Emphasizes time on task

6. Communicates high expectations
7. Respects diverse talents and ways of learning

The Teacher Toolbox will use these seven principles as its foundation. We do not address the what or why of any course, only the how. These Seven Principles are basically common sense, but, when taken together, are a powerful impetus to improve teaching and learning.
I. Encourages Contact Between Students and Faculty

Frequent student-faculty contact in and out of classes is the most important factor in student motivation and involvement. A concerned faculty helps students get through rough times and keep on working. Knowing just a few faculty members well enhances students’ intellectual commitment and encourages them to think about their own values and future plans. 
(Chickering and Gamsen; 1991)

Encouraging Contact Between Students and Faculty
Flatter me, and I may not believe you. Criticize me, and I may not like you……. Encourage me, and I may not forget you.
-William Arthur

 Tinto, one of the foremost authorities on student retention, states, “One of the clearest outcomes of research on student departure (from college) is the finding that individual experiences within college, after entry, are more important to persistence and departure than what has gone on before entry. Though personality attributes and prior experience matter, they have less to do with departure, given entry, than do the quality of individual academic and social
experiences within the college with other members of the institution: faculty, staff, and student. In another text, Tinto asserts, “Students are more likely to persist and graduate in settings that involve them as valued members of the institution. The frequency and quality of contact with faculty has repeatedly been shown to be an independent predictor of student persistence. This is true for large and small colleges, rural and urban colleges, public and private colleges, and for two and four-year colleges and universities. It is true for women as well as men, for students of color as well as for Anglo students, and for part-time as well as full-time students. Simply put, involvement matters, and at no time does it matter more than during the first year when student attachments are so tenuous and the pull of the institution so weak.”

At the Institutional Level


In what ways can the institution provide the type of student/faculty contact that encourages students to persist in their studies? First and most importantly,
effective institutions reach out and make contact with students in order to establish personal bonds between the student and the instructors and to foster personal bonds between students. Effective institutions do not sit back and assume that these connections will happen naturally, without any planning or intervention. There are several arenas in which a proactive institution can craft opportunities for quality contact between faculty and students.
Advising
The student’s first real experience with the college usually comes with the advising process. Research tells us that students are more likely to be successful, persist, and graduate, when the college has a well-thought-out advising program that provides clear, consistent, and easily accessible information about the college’s requirements. It should help students understand and chart a plan for completion, and to help students understand how they use that chart to choose and achieve personal goals. Effective advising should be intrusive and longitudinal. In other words advising should intrude into a student’s life in a positive way and should not be just a once a year, ten-minute interaction.
Effective Student Learning
The second way an institution can encourage the type of effective contact between students and instructors that helps students be successful is to support students’ learning. The research in this regard could not be clearer. Students who find support for their learning, receive frequent feedback about their learning, and are actively involved in learning, especially with others, are more likely to learn, and, in turn, more likely to stay in college. Regrettably, it continues to be the case that most students experience learning as an isolated learner whose learning experience is not connected to others. One thing a college should do is to make certain that shared learning is the standard, not the exception, for all students.  Students should have the opportunity to learn together and to do so in ways that promote deeper learning. It is imperative that higher education institutions foster learning which successfully employs a variety of techniques, tools, and pedagogies that actively involve students in learning with others. Among these are: active learning, cooperative learning, problem-based learning, case study learning, classroom assessment, service learning, and learning communities. 
Assessment
Next, proactive institutions should carefully assess the skills of entering students and mandate placement in developmental education courses, if needed.  Every entering student should be provided with the opportunity to acquire the academic skills needed to flourish while in college. The assessment of student learning really does matter. There are a range of assessments activities that range from entry assessments, such as the ACT, SAT, COMPASS, and the ASSET, to formative assessments within classroom assessments such as those described by Tom Angelo and Patricia Cross, which allows the students, as well as the faculty, frequent feedback about student learning, to summative assessments such as midterms and finals, to exit assessments such as the CAAP.  The feedback from these assessments drive the decision making processes of the institution and the allocation of resources. Without this vital information, the institution would be hard-pressed to chart a path that led to any kind of success for students.
Support

Another way to connect students to the college is to foster the connection of academic support for students to the classroom and to the other places in which students are trying to learn. The use of supplemental study groups, peer tutoring, the connecting of support through a linked class, and programs such as TRIO are a few possibilities. 
Freshman Seminar
Finally, the Freshman Seminar provides a real opportunity for the institution to integrate the important concepts that underlie the freshman seminar into the curriculum. Often students tend to dismiss the seminar and its activities as unimportant when, in fact, it is of vital importance. One way to take advantage of this opportunity is to link this course to other courses so that the students experience the freshman seminar in ways that are connected and integrated into to their everyday and academic life.

At the Classroom Level
For most students, the classroom is the primary place of contact between faculty and students. Given today’s students’ time and outside commitments, if students do not engage in the classroom, they will not become engaged at all. If they are uninvolved in the classroom, they will most likely remain uninvolved in other aspects of their educational experience.  For this reason, effective colleges have paid considerable attention to constructing classrooms which actively involve students in the learning process and make certain that both faculty and students enter those classrooms with the skills needed to make the learning process as effective as possible.

Inclusion

The most important aspect of engagement of students, for an instructor, is the concept of inclusion. As instructors, we should exemplify the important ideal that all persons can and should have a voice in the construction of their own knowledge. In addition, the inclusion of all students in the instructor’s esteem exerts a powerful force for positive change. Excluding a student from the instructor’s esteem has a like-wise negative impact. Ensuring that all students are integrated into the classroom as equal and competent members of the group is the responsibility of the instructor. 
Assessment
Instructors should not underestimate the impact of constructive feedback on their students. Through constructive, timely feedback, teachers can reinforce and help develop positive self-esteem in their students. Students who are accustomed to failure and who have difficulty mastering skills react more positively to encouragement and praise from teachers than criticism. Constructive feedback from teachers, including deserved praise and specific suggestions for improvement, helps students learn, as well as develop positive self-esteem. Research tells us that students learn best when they are provided frequent feedback about their learning as they are trying to learn. Further, constructive feedback and encouragement are important to the student’s involvement in the learning process, and therefore to the student’s sense of involvement with the class, the course material, and the school itself.
Pedagological Skills
 A great deal of attention should be paid to the development of the teaching skills of faculty and their ability to assess, within the classroom, their students’ learning. Many instructors at the college level are masters of their discipline but may have little or no knowledge of pedagogy. All faculty, but especially new faculty, should be required to participate in staff development programs that allow them to acquire a range of teaching and assessment skills which can help them to teach today’s students. Further, they should be expected to assess, for themselves, their students' learning. In the final analysis, it is classroom level assessment that is most effective in relationship to student learning; it is the instructor that is the most effective in altering the teacher-student relationship.
Sources and References for Further Study of Encouraging Contact Between Students and Teachers

Following are articles by Vincent Tinto used in the above section:
Tinto, Vincent:
Taking Student Retention Seriously: Rethinking the First Year of College;
Syracuse University
The Assessment of Student Retention Programs; Syracuse University
Learning Better Together: The Impact of Learning Communities on Student Success; Syracuse University
Student Success and the Building of Involving Educational Communities; Syracuse University.
II. Encourages Active Learning

Learning is not a spectator sport. Students do not learn much just by sitting in classes listening to teachers, memorizing pre packaged assignments, and spitting out answers. They must talk about what they are learning, write about it, relate it to past experiences and apply it to their daily lives. They must make what they learn part of themselves. (Chickering and Gamson; 1991)

ACTIVE LEARNING
Learning is an active process. We learn by doing.                                                 Only knowledge that is used sticks in your mind.
-Dale Carnegie 

Active Learning is what students do in a class besides sitting passively, listening to a teacher's lecture. Students must do more than just listen. They must read, write, discuss, and be actively solving problems. To be actively involved, students must engage in higher-order thinking tasks such as synthesis, analysis, and evaluation. Within this context, it is proposed that strategies promoting active learning be defined as instructional activities involving students in doing things and thinking about what they are doing. For clarity, in The Teacher Toolbox, we will include in the section on “Active Learning” only activities that include the instructor and the whole group working individually. Many people assume that Active Learning is an alternative to lecture. It should be more properly thought of as techniques that can be incorporated into your current teaching style to foster more active thinking on the part of your students. After all, we all want our students to have their brains in “D” for Drive instead of “N” for Neutral. The following are suggestions only. Remember the Toolbox analogy! We have attempted to put these in an order that goes from somewhat simple to institute in a lecture class to more challenging.

The Lecture and Socratic Methods
There are some major differences between the Lecture Method and the Socratic Method. An instructor who uses the lecture method may or may not allow questions. The Lecturer may or may not ask questions of the students. The Socratic Method is one of the oldest and, in the hands of a skilled practitioner, one of the most powerful teaching tactics for fostering active learning. Asking probing questions and modeling an inquiring mind requires a disciplined and logical approach that not all of us have mastered. The skilled Socratic questioner is the equivalent of an inner disciplined logical voice. The contributions of the class are like the transient thoughts in one’s mind. The Socratic questioner creates questions and selects students’ answers that advance the discussion. As a result, the Socratic questioner forces the class to think in a logical, controlled, and intellectually responsible manner. However, the line between the Lecture Method and the Socratic Method is sometimes blurred. Typically as we attempt to use the Socratic Method, we try to test student knowledge by asking questions during the course of a lecture. The teacher chooses a student, asks a question, and waits for an answer. If that student can’t answer, then the instructor chooses another - and another- until the preferred answer is received. Of course, this is not really The Socratic Method. In an ideal world, the Socratic Method encourages active learning, but if done incorrectly, it may hinder active learning. Critics state that the Socratic Method may embarrass students and tends to reward those students with the quickest answers. Additionally, once a student has answered that first question, he or she may not pay much attention, thinking that  it will be a long time before the teacher returns to him for a second question. Regardless of these possible negatives, we think that The Lecture Method and especially the Socratic Method are important modes of instruction. 
 The following techniques suggest variations which may improve and augment these methods.
1. Pausing During Lecture - Research has shown that if an instructor allows students to integrate and refine their notes by having three two minute breaks during each lecture, students will learn significantly more information. (Ruhl, Hughes, and Schloss 1987). 

2. Wait Time - Rather than choosing the student who will answer the question first, then asking the question, as in the Socratic Method, this technique has the instructor asking the question first and then WAITING before calling a student to answer the question. The wait time will generally be short, around 5-7 seconds, but at first it will seem endless to both the students and the instructor. The instructor needs to enforce the “no shouting out answers” rule because it the waiting that forces every student to think about the question, rather than passively depending on the students who always have the answer. When the wait time is up, the instructor randomly picks a student to answer the question. It doesn’t take long to see their thinking starting to rev up.  We have found it helpful to think  “Baa baa black sheep, have you any wool? Yes sir, yes sir, three bags full”. This is about the right amount of wait time . If you hold out for the full amount of time, students will often hand over “three bags full” (Dillon,1987)
3. Provide Questions – In this activity, students are provided with a set of questions and instructions to listen for the answers during the lecture. These can be turned in for a grade or not. Not knowing if the questions will be collected or not certainly raises the level of active listening and thinking in a lecture section.(Paulson and Faust, 2002)
4. Brain Dump – Stop in the middle of a lecture and ask students to write a short list of everything they have learned about the topic you just covered. You can ask a couple of students to share their Brain Dumps with the class. This technique helps students to stay attentive.(Paulson and Faust, 2002)
5. Student Summary of Another Student's Answer - In order to promote active listening, after one student has volunteered an answer to your question, ask another student to summarize the first student's response. Many students hear little of what their classmates have to say, waiting instead for the instructor to either correct or repeat the answer. Having students summarize or repeat each others' contributions to the course both fosters active participation by all students and promotes the idea that learning is a shared enterprise. Given the possibility of being asked to repeat a classmate’s comments, most students will listen more attentively to each other.(Paulson and Faust, 2002) 
6. The Fish Bowl - Students are given index cards, and asked to write down one question concerning the course material. They should be directed to ask a question of clarification regarding some aspect of the material which they do not fully understand. At the end of the class period or, at the beginning of the next class meeting if the question is assigned for homework, students deposit their questions in a fish bowl. The instructor then draws several questions out of the bowl and answers them for the class or asks the class to answer them.(Paulson and Faust, 2002) 
7. Quiz/Test Questions - Here students are asked to become actively involved in creating quizzes and tests by constructing some of the questions for the exams. This exercise may be assigned for homework and it evaluated, perhaps for extra credit points. In asking students to think up exam questions, we encourage them to think more deeply about the course material and to explore major themes, comparisons of views presented, applications, and other higher-order thinking skills. Once the students have the questions formulated, they are collected. The instructor may use them as the basis of review sessions, and/or to model the most effective questions. Further, you may ask students to discuss the merits of a sample of questions submitted. In discussing the questions, students will usually significantly increase their engagement with the material. 
8. Affective Response – In this exercise we ask students to report their reactions to some facet of the course material - i.e., to provide an emotional or value response to the material. Obviously, this approach is limited to those subject areas in which such questions are appropriate. However, it can be quite a useful starting point for some courses. It is a good way to begin a discussion of evolutionary theory or any other scientific area where the general public often has views contrary to current scientific thinking, such as paper vs. plastic packaging or nuclear power generation.(Paulson and Faust, 2002).
9. Daily Journal - This allows for more in-depth discussion of or reaction to course material. You may set aside class time for students to complete their journal entries, or assign this as homework. The only disadvantage to this approach is that the feedback will probably take a while. But with this approach, particularly if entries are assigned for homework, you may ask more complex questions, such as, "Do you think that determinism is correct, or that humans have free will? Explain your answer.”  Or you might have students find and discuss reports of scientific studies in popular media on topics relevant to course material, such as global warming, the ozone layer, and so forth. 
10. Reading Quiz - Without a doubt, this is one way to persuade students to read assigned material! Active learning depends upon students coming to class prepared. The reading quiz can also be used as an effective measure of student understanding of the required readings. Additionally, by asking the same types of questions on several reading quizzes, you will give students guidance as to what to look for when reading an assigned text. An additional advantage to this technique is that it can assist with attendance and tardiness issues. If the quiz is given in the first ten minutes of class only, with no make-ups available for any reason, we have seen our punctuality and general attendance improve dramatically. 
11. Clarification Pauses - This is a simple technique aimed at fostering "active listening". Throughout a lecture, particularly after stating an important point or defining a key concept, stop, let it sink in, and then, after waiting a bit, ask if anyone needs to have it clarified. You can also circulate around the room during these pauses to look at student notes, answer questions, etc. Students who would never ask a question in front of the whole class will ask questions during a clarification pause as you move about the room. 
12. Vocabulary Connect – Hand out 5 to10 3x5 cards and have the students write vocabulary words that you have previously introduced through lecture or readings. They should all pertain to one topic. Have the students write one word per card and then have the students arrange the words to show how these words are connected. There is usually more than one logical way to organize the cards. This activity can be extended by sharing the justification with a partner or this activity can be done on the floor in a circle and the students can walk around looking at the other students’ arrangements and asking questions. (Paulson and Faust, 2002)
13. Stump the Expert This is a before a test review type game.  Make students aware several days in advance of the game so they can prepare. On the day of the game, give the students 10 minutes or so to write as many questions and answers as they can from the chapters that they will be tested upon. Then call someone up to the front of the classroom. They become the "Expert". If that person can answer 6 questions in a row, they become a "Retired Expert" and retire from the game with 5 extra credit points that they add to the score of the upcoming test. If the “Expert” can't answer a question, the person that asked that question (stumped the expert) becomes the new "Expert". If a disagreement arises, we refer to the text. If final decision needs to be made, the instructor is the final judge.(Estes, 1996)
14. Case Studies- may be defined as “a factual account of human experience centered in a problem or issue faced by a person, a group of persons or an organization” (Fisher, 1978) and are typically written to stimulate the type of complex thinking required of professionals. Usually the case study includes an overview of the problem involved, a description of the problem and identification of the major decisions to be made. Case studies can be used as an individual assignment, a partner assignment, or a group project, depending on the instructor’s objectives and the complexity of the “case study”.
15. Pass it On or Pass it Up – This activity requires that every student in the classroom participate, even if all he says is, “I pass”. Start with a question that has many correct answers, or requires the student to express an opinion. Then each student repeats the question for the next student who either gives an answer or says “I pass”. That student then repeats the question for the next student until it goes all the way around the room. This activity can be overdone! But it is a good activity for early in the semester when you might have students who are not used to actually participating. I think of it as a warm up activity – to get them all used to the idea that each student in the room WILL participate. (Estes)
16. Voting – This is such a simple activity that I hesitated even including it, but it can be pretty useful. When asking a question, and then receiving an answer, just ask the class to, “Raise your hand if you agree with ___________’s answer.” Then, “Raise your hand if you disagree with ____________’s answer.” Once each student has committed to a position, then you can ask them why they voted that way. “Explain your thinking.” Or  you can put them with a partner who disagrees with their position and let them work it out. Either way, they wake up and pay attention, and they put their brains in “D” for Drive, instead of “N” for Neutral. (Estes)
17. Choral Answers – This activity sounds dumb – I’ll admit it. Paradoxically, it works really well! When I’m  teaching a lesson and in the “groove”, I may ask a question that I want the whole class to answer in unison. When I do, I teach them that I will say the question and follow it with the word “Class”. For example:
Teacher: What do we call numbers that have two and only two factors, class?

Choral answer: Prime numbers!

Teacher: What do we call numbers that have more than two factors, class?

Choral answer: Composite numbers!
Obviously this should be used only on lower level, fact-type questions, and it can be overused, but it does stimulate active learning, and with very little practice, the instructor can quickly tell who understands and who does not.  (Estes)

18. Predictions – This strategy is used when in the middle of an experiment, story, puzzle, video etc.  The instructor stops and asks the students to predict what will happen next.  This activity keeps students involved and also teaches them to use what they already know to come to logical conclusions. I usually have everyone write their prediction on a piece of paper and share it with a partner. (Estes)

Sources and References for Further Study of Active Learning
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III. Encourages Cooperation among Students

Learning is enhanced when it is more like a team effort than a solo race. Good learning, like good work, is collaborative and social, not competitive and isolated. Working with others often increases involvement in learning. Sharing one’s own ideas and responding to others’ reactions sharpens thinking and deepens understanding. ( Chickering and Gamson 1991)

COOPERATIVE LEARNING

Great discoveries and improvements invariably                                          involve the cooperation of many minds.                                                –Alexander Graham Bell
Cooperative Learning is a subtype of Active Learning that utilizes students interacting in a teaching/learning situation with other students.  The research on Cooperative Learning is producing constructive results. Some instructors are somewhat reluctant to try cooperative learning strategies either because they are hesitant to take away from lecture time or because they may have attempted it in the past and had a less than pleasant experience. In this section of The Teacher Toolbox, we will present techniques involving a pair of students first, then proceed to activities that work well with larger groups. Also, the techniques presented first are temporary in nature, rather than groups formed for longer term projects. We suggest that an instructor start with the short, small, and easy techniques and progress slowly as your comfort level increases.
Playing Cards

Before we begin with the actual techniques, I would like to share a little trick that can really simplify the sometimes time-consuming task of getting students into groups. All you need is a deck of playing cards (Poker). The only preparation you need to do is 1. Discard of the Jokers in the deck and 2. Group the playing cards by number. Put all of the Aces together, all of the two’s together and so on. Then as the students come in, have them take a card off the deck. Alternatively, when you know how many students are present that day, you can count off that many cards off the deck you previously sorted, shuffle them and pass them out. The idea is that you can form groups by using some combination of numbers and/or suites. For example, to get into groups of four, all the Aces can get together or the Aces, twos, threes, and fours of each suit. Once the instructor and the students get accustomed to this  type of organization, the time allotted for getting into groups can be cut to just a couple of minutes. Also, you can form new groups more often without wasting class time, so that students have the advantage of working with a variety of other students.
Another quick way of dividing into groups has each student pick one flavor of Tootsie-Roll Pop, or other candy that has several flavors to choose from, and divide up according to the flavor picked, i.e.  “All Cherry Pops meet in the far right corner”(S. Thornsberry, 2006)
Partner Techniques
1. Share-Pair - Grouping students in pairs allows many of the advantages of group work. Students have the opportunity to state their own views, to hear from others, to sharpen their argumentative skills, and so forth without the administrative "costs" of group work (time spent assigning people to groups, class time used just for "getting in groups", and so on). Furthermore, pairs make it next to impossible for students to avoid participating thereby making each person accountable. 
2. Think-Pair-Share -  In this activity, developed by Frank Lyman (1981), the instructor asks a question, preferably one demanding analysis, evaluation, or synthesis, and gives students thirty seconds or more to think through an appropriate response (Think). This time can also be spent writing the response. After this "wait time," students then turn to their partners and share their responses, thus allowing time for both rehearsal and immediate feedback on their ideas (Pair). During the third and last stage, student responses can be shared within learning teams, with larger groups, or with the entire class during a follow-up discussion (Share). The caliber of discussion is enhanced by this technique since, too often, the extroverts with the quickest hand reflexes are called on when an instructor poses a question to the entire class. In addition, all students have an opportunity to learn by reflection and by verbalization. 
3. Discussion - Students are asked to pair off and to respond to a question after discussing it with their partner. . For example, in science classes students can be asked to explain some experimental data that supports a theory just discussed by the lecturer. Generally, this works best when students are given explicit directions, such as "Tell each other why you chose the answer you did". 
4. Note Comparison-Sharing - One reason that some students perform poorly in classes is that they often do not have good note-taking skills. That is, while they might listen attentively, students do not always know what to write down, or they may have gaps in their notes which will leave them bewildered when they go back to the notes to study or to write a paper. One way to avoid some of these pitfalls and to have students model good note-taking is to have them occasionally compare notes. The instructor might stop lecturing immediately after covering a crucial concept and have students read each others' notes, filling in the gaps in their own note-taking. This is especially useful in introductory courses or in courses designed for non-majors or developmental students. Once students see the value of supplementing their own note-taking with others', they are likely to continue the practice outside of class time. 
5. Evaluation of Another Student's Work - Students are asked to complete an individual homework assignment or short paper. On the day the assignment is due, students submit one copy to the instructor to be graded and one copy to their partner. These may be assigned that day, or students may be assigned partners to work with throughout the term. Each student then takes their partner's work and depending on the nature of the assignment gives critical feedback, standardizes or assesses the arguments, corrects mistakes in problem-solving or grammar, and so forth. This is a particularly effective way to improve student writing.

Cooperative Learning Exercises
For more complex projects, where many heads are better than two, you may want to have students work in groups of three or more. As the term "cooperative learning" suggests, students working in groups will help each other to learn. Generally, it is better to form heterogeneous groups, with regard to gender, ethnicity, and academic performance, particularly when the groups will be working together over time or on complex projects; however, some of these techniques work well with spontaneously formed groups. Cooperative groups encourage discussion of problem solving techniques ("Should we try this?” etc.), and avoid the embarrassment of students who have not yet mastered all of the skills required. We have found it best to not form long term groups that are responsible for projects until you get to know your students. With a group project that will be graded, it is important to form groups carefully with each group having some high, middle, and low students. Some instructors wait until they have the results of one or two major tests to help with these decisions.
 
Cooperative Groups in Class

Pose a question to be worked on in each cooperative group and then circulate around the room answering questions, asking further questions, keeping the groups on task, and so forth... After an appropriate time for group discussion, students are asked to share their discussion points with the rest of the class. 

1. Active Review Sessions - In the traditional class review session, the students ask questions and the instructor answers them. Students spend their time copying down answers rather than thinking about the material. In an active review session, the instructor poses questions and the students work on them in groups. Then students are asked to show their solutions to the whole group and discuss any differences among solutions proposed.
2. Work at the Blackboard (or Whiteboard) - In many problem solving courses (e.g., logic, math, or critical thinking), instructors tend to review homework or teach problem solving techniques by solving the problems themselves. Students learn by doing.. Rather than always illustrating the problem solving yourself, have students work out the problems themselves. Ask them to go to the blackboard in small groups to solve problems. If there is insufficient blackboard space, students can still work out problems as a group, using paper and pencil. 
3. Concept Mapping - A concept map is a way of illustrating the connections that exist between terms or concepts covered in course material; students construct concept maps by connecting individual terms by lines which indicate the relationship between each set of connected terms. Most of the terms in a concept map have multiple connections. Developing a concept map requires the students to identify and organize information and to establish meaningful relationships between the pieces of information. 
 
4. Visual Lists - Here students are asked to make a list--on paper or on the blackboard; by working in groups, students typically can generate more comprehensive lists than they might if working alone. This method is particularly effective when students are asked to contrast views or to list pros and cons of a position. One technique which works well with such comparisons is to have students draw a "T" and to label the left- and right-hand sides of the cross bar with the opposing positions (or 'Pro' and 'Con'). They then list everything they can think of which supports these positions on the relevant side of the vertical line. Once they have generated as thorough a list as they can, ask them to analyze the lists with questions appropriate to the exercise. For example, in science classes this would work well with such topics as massive vaccination programs, nuclear power, reducing carbon dioxide emissions, and so forth. 
5. Jigsaw Group Projects – In jigsaw projects, each member of a group is asked to complete some discrete part of an assignment; when every member has completed his assigned task, the pieces can be joined together to form a finished project. There are two variations of Jigsaw. The first is the easiest to implement. It is called Within-Team Jigsaw. If the instructor is using the playing cards organization, and there are four members of a team, the red suits takes half the puzzle and the black suits take the other half. The two pairs master their half of the material and then teach it to the other half. The ease of this variation is that the “puzzle” can only have two parts. 
6. The other variation of Jigsaw is when each member takes an individual piece of the puzzle. It is especially appropriate for groups of five or larger. For example, students in a course in geography might be grouped and each assigned a country. Individual students in the group could then be assigned to research the economy, political structure, ethnic makeup, terrain and climate, or folklore of the assigned country. When each student has completed his research, the group then reforms to complete a comprehensive report. In a science course each student group could research a different form of power generation (nuclear, fossil fuel, hydroelectric, etc.). Then the groups are reformed so that each group has an expert in one form of power generation. They then tackle the problem of how much emphasis should be placed on each method. 
7. Role Playing - Here students are asked to "act out" a part. In doing so, they get a better idea of the concepts and theories being discussed. Role-playing exercises can range from the simple (e.g., "What would you do if a Nazi came to your door, and you were hiding a Jewish family in the attic?") to the complex. Complex role playing might take the form of a play, depending on time and resources.
8. Panel Discussions - Panel discussions are especially useful when students are asked to give class presentations or reports as a way of including the entire class in the presentation. Student groups are assigned a topic to research and asked to prepare presentations. Each panelist is then expected to make a very short presentation, before the floor is opened to questions from "the audience". The key to success is to choose topics carefully and to give students sufficient direction to ensure that they are well-prepared for their presentations. You might also want to prepare the "audience", by assigning them various roles. For example, if students are presenting the results of their research into several forms of energy, you might have some of the other students role play as concerned environmentalists, transportation officials, commuters, and so forth. 
9. Debates - Formal debates provide an efficient structure for class presentations when the subject matter easily divides into opposing views or ‘Pro’/‘Con’ considerations. Students are assigned to debate teams, given a position to defend, and then asked to present arguments in support of their position on the presentation day. The opposing team should be given an opportunity to rebut the arguments and, time permitting, the original presenters asked to respond to the rebuttal. This format is particularly useful in developing argumentation skills, in addition to teaching content. 
10. Games – Many instructors denigrate the idea that one would literally play games in a college setting, but occasionally there is no better instructional tool. In particular, there are some concepts or theories which are more easily illustrated than discussed and, in these cases, a well-conceived game may convey the idea more readily. For example, when students are introduced to the concepts of "laws of nature" and "the scientific method", it is hard to convey through lectures the nature of scientific work and the fallibility of inductive hypotheses. Instead, students play a couple rounds of the Induction Game, in which playing cards are turned up and either added to a running series or discarded according to the dealer’s pre-conceived "law of nature". Students are asked to "discover" the natural law, by formulating and testing hypotheses as the game proceeds.  In addition, games are very useful as a review tool. Many instructors have found a game of Jeopardy to be energizing and a good way to review before a test.
11. Visible Quiz - Students in groups discuss the appropriate response to quiz questions, ones typically displayed on an overhead projector. The answers can be multiple choice (A, B, C, or D) or True (T) and False (F). Each team has a set of large cards with the four letters and the T and F, all sets composed with letters in the same colors (All A's would be red, for example, and all T's, yellow). At a given signal, one person from each team displays the team's choice. The instructor can quickly survey the room to determine how well students understood the question. She then gives the correct answer, going into a mini-lecture if a minority of students gave inappropriate responses. She can also call on groups to explain the rationale for their selection, sometimes uncovering genuine misconceptions and sometimes uncovering poorly constructed, ambiguous wording in the questions. This technique gives both students and teachers immediate feedback on learning. Peer coaching also takes place when the teams discuss each question.
12.Three-Step Interview - Common as an ice-breaker or a team-building exercise, this structure, developed by Kagan (1989) , also helps students reinforce and internalize important concept-related information based on lectures or textbook material. Some faculty have used it successfully as a modified role-playing activity, having students interview one another while assuming the roles of historical characters, such as President Harry S. Truman. The interview questions, focused on content material and having no right or wrong solutions, are usually posed by the instructor. In a Three-Step Interview, one student interviews another within specified time limits (Step one). The two then reverse roles and conduct the interview again (Step two). In a learning team composed of two pairs, the students then share the highlights of the information or insights gleaned from the paired interview (Step three). This structure also results in the formation of new learning quads which may then move on to other team-related activities. This structure reinforces listening and probing skills, helps students process and rehearse information, and results in shared insights. Used at the beginning of a class period, the readings-based questions give students immediate feedback under low-risk conditions on their understanding of the assigned material. 
13. Roundtable - Roundtable, a cooperative learning structure useful for brainstorming, reviewing, or practicing a skill, uses a single sheet of paper and pen for each cooperative learning group. Students in the group respond in turn to a question or problem by stating their ideas aloud as they write them on the paper. It is important that the ideas be vocalized for several reasons: (a) silence in a setting like this is boring, rather than golden; (b) other team members need to be reflecting on the given thoughts; (c) variety results because teammates learn immediately that someone has come up with an idea they know now not to repeat; and (d) hearing the responses said aloud means that students do not have to waste valuable brainstorming time by reading the previous ideas on the page. Team members are encouraged not to skip turns, but if their thoughts are at a standstill, they are allowed to say "Pass" rather than to turn the brainstorm into a brain drizzle. Thus, there is almost universal participation in Roundtable. Roundtable is most effective when used in a carefully sequenced series of activities. The brainstorming can reinforce ideas from the readings or can be used to set the stage for upcoming discussions. Students, for example, could identify the characteristics of an effective leader or the attributes of terrorism before these topics are formally introduced. Comparing a student-generated list with those of the "experts," creates interest. Many creative uses can be made of the ideas generated, depending on their nature. In Roundtable, the multiple answers encourage creativity and deeper thinking. This activity builds positive interdependence among team members because of the shared writing surface, but more importantly, it builds team cohesion and reinforces the power of teamwork because students see in action the value of multiple viewpoints and ideas.
14. Structured Problem Solving - Members of learning teams are usually composed of four individuals. The teacher poses a question or problem requiring higher order thinking skills. Students discuss the question or solve the problem, making certain that every group member can summarize the group's discussion or can explain the problem. Sponges or extensions with additional content-related problems or activities are particularly important here for teams working faster than others. The instructor calls a specific member and the designated team members (Aces, Spades, Clubs, or Diamonds) respond as group spokespersons. To avoid repetition, the instructor will usually ask for responses from only three to six groups. The desired learning will already have occurred. In this activity, students benefit from the verbalization, from the opportunity to exchange differing perspectives, and from the peer coaching that helps high and low achievers, alike.
15. Team Teaching Points This is another game. We usually start the game 5-10 minutes before class and the first 5-10 minutes of class. The class has been previously divided into teams (usually four teams). These teams should work together for about two weeks and then new teams are formed .We like the ease of the playing cards technique for forming teams. Before class the instructor put 7-12 questions/problems on the board. The teams work together to teach each other and answer the problems. Each person in the team needs to truly understand each question on the board. When class starts, we use the deck of cards to pick the people who will answer. We shuffle after every turn so that the other students are always focused. The person whose card was picked has to do the problem at the board, verbalizing his/her the thinking process, not just giving the answer. This teaches them that you have to understand it to get the point for your team, not just write the correct answer. Also, I often ask them "Why did you do that?" and "What made you decide to do it that way? These answers have to be answered to my satisfaction or the team member doesn't get the point for his/her team. Every two weeks we have reward day. Each member of the winning team gets 10 extra points and the runners-up get 5. When the team members are working out the answers together, we always see peer tutoring and active learning taking place. (Estes, B.)
16. Web of Many Colors - This technique makes sure that all the team members contribute to the project, and that each student’s work is readily distinguishable from the rest of the individuals in the team’s work. First, provide each team with a large piece of butcher paper. Next, each team writes the key word for that team in the middle of the paper. Then provide each team member with a different colored marker. Taking turns, each team member, writes an important concept that “webs” out from the key word. This process is repeated several times, enlarging and elaborating the web. When completed, each student should be able to justify his portion of the web when sharing the group’s web with the instructor and the whole class. (Estes, B.)
17. Five Minute Group Paper – A variation of the one-minute paper. Each team member writes a one minute paper on the group’s topic. The group then merges, refines, and rewrites a consensus paper taken from all the team’s individual one minute papers. This will take a little longer than a minute. Instructors should count on about seven to ten minutes of class time. The advantage of this is students learn to synthesize information and argue points in a logical manner. (Estes, 2006)
18. Stand For Something – A fun activity – but don’t use it too often. This requires a topic about which the class has differing opinions, preferably opinions that fall along a continuum. First, everyone stands up and forms a line. The instructor gives the students a set amount of time to find their place in the line, depending on the strength of the agreement or disagreement with the topic. To do this successfully, students have to interview each other and come to a conclusion in their own minds about where they stand on that issue.  A further variation of this activity is to fold the line in half so that the two students with the most opposite opinions pair up, and so on until each person has a partner with a differing view of the issue.  Then each partner is asked to be able to explain to the class their partner’s position.
Bringing Closure: Some Cooperative Report-out Methods
Closure is critically important to learning. Students must feel that their discussion and group activities have added to their knowledge, skills, and abilities. Often having the instructor do a summarizing mini-lecture will do the trick, particularly if you weave into it the remarks, products, and ideas generated by the students in their small groups. At other times, though, you may want to do a “report-out” by the students. It is important to remember, however, that whole-class reports can be both time consuming and are often repetitious. A “report out” is an activity that can come at the end of a short activity or it can come at the end of a major section or unit as a way to report on the unit activity. The “report-out” methods that follow offer rapid alternatives to the traditional whole-class report approach where a spokesperson from each group summarizes their work. Such traditional reports are always time-consuming and are often duplicates of each other. These work just as well and are much quicker to implement.
1. Stand Up and Share - This report-out method should be rapid and energetic. It works best when students have completed an activity, such as Roundtable, that lends itself to single statement summaries. It relies on students having an easily designated identity within each team so that you can call on the "Number Twos" or the "Hearts" to serve as spokespersons. These designated students then rise, prepared to respond on behalf of the group. Each team responds in turn, giving only one response, in rapid round robin fashion. Depending on the number of answers and the number of teams involved, you may want to go through another rotation, calling on another group member to share one group idea (the "Number Fours" or the "Clubs" this time). All students must attend to the sharing because they may serve as the next spokesperson. No ideas should be repeated. If student spokespersons find that all the topics on the team's list have been covered, they merely sit down and the rotation continues. (Johnson and Johnson, 1994)
2. Three-Stay One-Stray - Like "Stand Up and Share," this structure requires the easy identification of a team member who will become the group’s spokesperson. It too builds on some other structure, but in this case, the topics can be far more complex. After the problem solving discussions are complete and all team members indicate that they can give the team's report, you designate the student from each team who will "stray." That is, one student from each group (such as the "Number One" or the "Diamond") leaves it and rotates to an adjoining team to give the report. In large classes it is essential that the order of rotation is clear. Playing cards work particularly well because the "Aces" know to rotate to the "Twos," the "Jacks" to the Queens," and so forth. The designated student, who is welcomed as a visitor, shares with this new team the results of his original group's discussion, giving proposed solutions to problems or summarizing discussions. A second rotation may be desirable if the topic prompted divergent thinking and solutions. Three-Stay One-Stray offers a low-threat forum where students can exchange ideas and build social skills such as asking probing questions. It also offers students the opportunity to learn by teaching. Placing the report-out responsibility on the students reinforces the valuable conception that knowledge resides within the learning community, not just with the "authority-figure" instructor. Perhaps its greatest value lies in its efficiency. Instead of, for example, ten sequenced five-minute reports to the entire class (fifty minutes, plus transition time); individual students are simultaneously giving five-minute reports throughout the room. (Paulson and Faust, 2002)
3. Gallery Walk – The Gallery Walk is one of our favorites. It requires a report-out that can be visually depicted, preferably on butcher paper. It can be an outline, a concept or mind map, or any other written or drawn product. In this technique a student stays next to the butcher paper taped to the wall and serves as the group spokesperson. The other students rotate around the room examining the products of other teams' thinking, asking questions of the designated spokesperson. This technique works best if the spokesperson role is rotated so that everyone knows that each person is responsible for the final product. This structure is also efficient and engenders a sense of team cohesion as each group displays the product of their "group think."(Johnson and Johnson, 1994)
4. Variation of "Gallery Walk" Use this technique when you have individual or team long-term products. Rather than having time-consuming oral reports, each product, such as a term paper or student portfolio, is assigned to specific work area, as on tables or displayed on a wall. Then a class period can be spent with students walking around, examining one another’s work. To provide an opportunity for feedback, each student leaves a short comment sheet next to the product.
5. End of Meeting Evaluation – Give each student a 3x5 card. Ask each student to write his/her name on one side. Students place the note cards from their team in a stack with the names down. Shuffle the cards and each student draws one and writes honest and constructive feedback for the person whose card appears on the card. Team members then return cards and engage in a discussion about the successes and needs for improvement for the group. (Karre, 1994)
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IV. Give and Get Prompt Feedback

Knowing what you know and what you don’t know focuses learning. Students need appropriate feedback on performance to benefit from courses. When getting started, students need help in assessing existing knowledge and competence. In classes, students need frequent opportunities to perform and receive suggestions for improvement. At various points during college, and at the end, students need chances to reflect on what they have learned, what they still need to know, and how to assess themselves. (Chickering and Gamson; 1991) In addition, teachers need prompt feedback on what students are learning in order to ensure that confusion and misunderstanding of the material is minimized.
Feedback
Feedback is central to learning... If we don't know how we are doing, we can't improve. –Jim Clemmer
Definitions:

 Formative assessment is evaluation of the class as a whole in order to provide information for the benefit of the students and the instructor, but the information is not used as part of the course grade.

 Summative assessment is a summary of student performance and also any evaluation of student performance which becomes part of the course grade. 

FORMATIVE ASSESSMENT
Formative, midcourse feedback at the classroom level, especially if it is repeated at regular intervals, helps students and teachers clarify their goals and assess progress toward them while there is still time to make changes on that feedback. (Angelo and Cross. 1993.)
Exercises for Individual Students

Because these techniques are aimed at individual students, they can very easily be used without interrupting the flow of the class. These exercises are particularly useful in providing the instructor with feedback concerning student understanding and retention of material. 

Immediate Feedback 
These techniques are designed to give the instructor some indication of student understanding of the material presented during the lecture itself. These activities provide formative assessment rather than summative assessment of student understanding, For each feedback method, the instructor stops at appropriate points to give quick tests of the material; in this way, he can adjust the lecture mid-course, slowing down to spend more time on the concepts students are having difficulty with or moving more quickly to applications of concepts of which students have a good understanding. These techniques are also widely known as CATs or Classroom Assessment Techniques.
1. Finger Signals - This method provides instructors with a means of testing student comprehension without the waiting period or the grading time required for written quizzes. Students are asked questions and instructed to signal their answers by holding up the appropriate number of fingers immediately in front of their torsos (this makes it impossible for students to "copy", thus committing them to answer each question on their own). For example, the instructor might say "one finger for 'yes', two for 'no'", and then ask questions such as "Do all organic compounds contain carbon ?". Or, the instructor might have multiple choice questions prepared for the overhead projector and have the answers numbered (1) through (5), asking students to answer with finger signals. In very large classes the students can use a set of large cardboard signs with numbers written on them. This method allows instructors to assess student knowledge literally at a glance.(Paulson and Faust, 2002) 
2. Flash Cards - A variation of the Finger Signals approach, this method tests students’ comprehension through their response to flash cards held by the instructor. This is particularly useful in disciplines which utilize models or other visual stimuli, such as chemistry, physics or biology. For example, the instructor might flash the diagram of a chemical compound and ask "Does this compound react with H2O?" This can be combined with finger signals.(Paulson and Faust, 2002)
3. The "One Minute Paper" - This is a highly effective technique for checking student progress, both in understanding the material and in reacting to course material. Ask students to take out a blank sheet of paper, pose a question (either specific or open-ended), and give them one (or perhaps two - but not many more) minutes to respond. Another good use of the minute paper is to ask questions like "What was the main point of today’s class material?" This tells you whether or not the students are viewing the material in the way you envisioned. (Angelo and Cross. 1993.)
4. Muddiest (or Clearest) Point - This is a variation on the one-minute paper, though you may wish to give students a slightly longer time period to answer the question. Here you ask (at the end of a class period, or at a natural break in the presentation), "What was the "muddiest point" in today's lecture?" or, perhaps, you might be more specific, asking, for example: "What (if anything) do you find unclear about the concept of 'inertia'?” (Angelo and Cross. 1993.)

5. Quotations - this is a particularly useful method of testing student understanding when they are learning to read texts and identify an author's viewpoint and arguments. After students have read a representative advocate of each of several opposing theories or schools of thought, and the relevant concepts have been defined and discussed in class, put on the overhead projector a quotation by an author whom they have not read in the assigned materials, and ask them to figure out what position that person advocates. In addition to testing comprehension of the material presented in lecture, this exercise develops critical thinking and analysis skills. 
6. Directed Paraphrase –This technique ask the student to summarize in well-chosen words a key idea that has been presented during the current class period or the one just past. The paraphrase part requires the student to generate a new way to express the concept. The directed part specifies the audience to whom the paraphrase is directed, thus revealing whether the student understands the concept within the specified framework. A nursing student might be directed to paraphrase the concept of drug clearance by the kidneys to a worried patient (Angelo and Cross. 1993)
7. Characteristic Features are those traits that help define a topic and differentiate it from others. This assessment technique is particularly useful for seeing whether students are separating items or ideas that are easily confused. By selecting especially critical differentiators, an instructor can both highlight and assess the students' use of analysis to help them characterize central concepts. Because this assessment technique asks students to fill in blanks with plus and minus signs, scanning the results is easy and rapid; it is suitable for use in large classes. Even simple tallies will reveal the extent to which students are paying more attention to some traits and less attention to others. (Angelo and Cross. 1993.)
8. One Sentence Summary-has the students answer the questions “Who does what to whom, when where how, and why?” (represented by the letters WDWWWWHW) about a given topic, and then to synthesize those answers into a single informative, grammatical, and long summary sentence. This technique also gives students practice “chunking” information – condensing it into smaller, interrelated bits that are more easily processed and recalled. This is a powerful way to help students understand and synthesize complex information. Be aware, though, that some material cannot be easily summarized. Limit the topic and try it out yourself first so you do not inadvertently give students a confusing or even impossible task. The final sentence should be grammatical, factual, complete, and original. (Angelo and Cross. 1993.)
9. RSQC2 stands for Recall, Summarize, Question, Comment, and Connect. RSQC2 is an assessment device that encourages students to recall and review class information comprehensively. In so doing, it allows the professor to compare students' perspectives against his or her own. Students who are less skilled at organizing information and applying it to the supporting foundation of the course ---or who are having difficulty figuring out the professor's own perspective--- are among those most likely to benefit from this assessment. 

RSQC2 works like this: Students take two minutes to recall and list in rank order the most important ideas from a previous day's class. Then they take another two minutes to summarize those points in a single sentence in order to "chunk" the information. Next, students are asked to write one major question that they want answered. Finally, students identify a thread or theme to connect this material to the course's major goal. As an option, students may add a comment regarding their confidence in or wariness of the specific course content. 

RSQC2 is a powerful and multifaceted assessment tool that takes time to administer and evaluate. The Recall, Summary, and Question sections are amplifications of the Minute Paper.The Connect  feature is key because it forces students (and the instructor) to confront course structure. Exactly what is the relationship of this topic to the overall course plan? Why is this material important? Student feedback through RSQC2 may be crucial for aiding a professor to identify where students really need help the most but get it the least --- on relationships between ideas. ( Angelo and  Cross, 1993)
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SUMMATIVE ASSESSMENT
Summative assessment in most classrooms is used to evaluate or test students either at the end of a major unit of study or at the end of the course in order to ascertain whether students have mastered the goals of the course. Summative assessment gives the student a grade - or some other type of evaluation-either on a test or on the complete course.
Summative evaluation is usually divided into quizzes, tests, and exams. A quiz usually lasts 15 minutes or less and covers a very limited number of concepts. A test usually lasts for most of a class period and covers a chapter or unit. An exam is broad in scope and comprehensive in nature. It may be two hours or more in length.
Summative evaluations should reflect your educational goals for your particular course. What skills, content, and attitudes are delineated in your syllabus? These should be the backbone of your summative testing. A good way to do this is to lay out a grid with objectives along one side and content on the other. This is a variation of a tool called a Scope and Sequence Chart.  When you make a test question, you can then check off the content and objective it covers.
Many, if not most, instructors construct quizzes, tests, and exams that rely to a great extent on factual recall questions. Most college instructors realize the importance of including questions that cover higher level thinking as well. We all realize that students will study what they believe they will be tested upon. If our questions focus on facts, details and minutia, that is exactly what our students will tend to study. If students expect a test that will require problem solving, comparison, and evaluation, that is the way they will study. 
Bloom’s Taxonomy of Higher Level Thinking Skills is one schema for formulating questions that incorporate more than simple recall of memorized facts.  
Fuhrmann and Grasha have adapted Bloom's taxonomy for test development. Here is a condensation of their list:
To measure knowledge (common terms, facts, principles, procedures), ask these kinds of questions: Define, Describe, Identify, Label, List, Match, Name, Outline, Reproduce, Select, State. 
To measure comprehension (understanding of facts and principles, interpretation of material), ask these kinds of questions: Convert, Defend, Distinguish, Estimate, Explain, Extend, Generalize, Give examples, Infer, Predict, Summarize.
To measure application (solving problems, applying concepts and principles to new situations), ask these kinds of questions: Demonstrate, Modify, Operate, Prepare, Produce, Relate, Show, Solve, Use. 

To measure analysis (recognition of unstated assumptions or logical fallacies, ability to distinguish between facts and inferences), ask these kinds of questions: Diagram, Differentiate, Distinguish, Illustrate, Infer, Point out, Relate, Select, Separate, Subdivide. 

To measure synthesis (integrate learning from different areas or solve problems by creative thinking), ask these kinds of questions: Categorize, Combine, Compile, Devise, Design, Explain, Generate, Organize, Plan, Rearrange, Reconstruct, Revise, Tell. 

To measure evaluation (judging and assessing), ask these kinds of questions: Appraise, Compare, Conclude, Contrast, Criticize, Describe, Discriminate, Explain, Justify, Interpret, Support.

Even though students, and to a lesser extent, instructors do not look upon testing as a favorite activity, it serves a very important purpose. Summative evaluation’s purpose is to sum up a student’s progress in achieving the objectives of the course. Well thought out and well written tests are worth the effort that is expended to perfect them.
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V. Time On Task

Time plus energy equals learning. There is no substitute for time on task. Learning to use one’s time well is critical for students and professionals alike. Students need help in learning effective time management. Allocating realistic amounts of time mean effective learning for students and effective teaching for faculty. How an institution defines time expectations for students, faculty, administrators, and other professional staff can establish the basis of high performance for all.  (Chickering and Gamson; 1991).

Time-on-Task
Dost thou love life? Then do not squander time, for that is the stuff life is made of. –Benjamin Franklin

When educators discuss time-on-task, there are certain terms that need to be clarified. The following terms are derived from the works of Anderson (1983), Bloom (1976), and Fisher, (1980).
Allocated time is the amount of time specified for a specific activity.  Within the concept of allocated time, there are three types.

1. School time – the amount of time spent in school, as in the number of days in a semester or in a school year.

2. Classroom time – the amount of time actually spent in the classroom.

3. Instructional time – the portion of classroom time spent teaching students specific concepts, knowledge, and skills. 

Time-on-task refers to the amount of time the student spends paying attention to a learning task and trying to learn.

Academic Learning Time (ALT) is an expression that is more specific than time-on-task. It is the amount of time that students spend working on learning tasks that are at an appropriate level of difficulty, and at which the student is experiencing a high level of success. This concept excludes time spent of tasks that are too easy or too difficult for the learner. 
A great deal of research has been done on the different kinds of time and their relationship to student learning. This research can be summarized into three basic statements:

1. There is a small positive relationship between allocated time and student achievement.
2. There is a somewhat stronger positive relationship between time-on-task and student achievement.

3. There is a strong positive relationship between Academic Learning Time (ALT) and both student achievement and attitude.

Although time-on-task has been proven to have a positive result on student achievement, time-on-task activities differ in the amount of positive results. Time-on-task in interactive activities with a teacher produces greater achievement and better attitudes than time-on-task in which the student is working alone. Some of the interactive activities that have a high correlation to student achievement are:
· Discussions with focused questioning by the teacher

· Immediate feedback from the instructor

· Active listening by the student

· Verbal drill and practice


Numerous studies have linked Mastery Learning to increased student achievement. Mastery Learning, with its emphasis on specific objectives, careful teaching to those objectives, and provision for additional time and tutoring to those students who fail initially on the task specific criterion tests, has consistently been found to be superior to non-mastery teaching. The success of mastery learning seems to be due in part to the extra time-on-task expended by those students. The success of mastery learning is especially profound on middle and lower ability students. It is often said that higher ability students seem to learn in spite of the type of teaching, rather than because of it. This adage seems to be borne out by the available research.


The Time-on-Task discussion is one that is often overlooked. Few educators give it much thought. The link between a student being engaged in learning and that student’s subsequent academic achievement seems obvious, and as we focus on helping all students achieve, considering ways to maximize engaged, on-task learning during the precious time we have with our students should be of paramount importance to educators.
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VI. Communicates High Expectations

Expect more and you will get more. High expectations are important for everyone – for the poorly prepared, for those unwilling to exert themselves, and for the bright and well motivated. Expecting students to perform well becomes a self-fulfilling prophecy when teachers and administrators hold high expectations for themselves and make extra efforts. (Chickering and Gamson; 1991)

Teacher Expectation and Student Achievement
“You see, really and truly, apart from the things anyone can pick up (the dressing and the proper way of speaking, and so on), the difference between a lady and a flower girl is not how she behaves, but how she’s treated. I shall always be a flower girl to Professor Higgins, because he always treats me as a flower girl, and always will; but I know I can be a lady to you, because you always treat me as a lady, and always will[…]”
This quote by Eliza Doolittle, a main character from George Bernard Shaw’s Pygmalion, punctuates the conclusion of a landmark study done by Rosenthal and Jacobson. In 1968, they published Pygmalion in the Classroom, a book detailing a study in which teachers were given false information about the learning potential of certain randomly chosen children.  Approximately 20% of the children in a school were identified to their teachers as “possible bloomers,” (children who were expected to make extraordinary growth during the next school year).  When retested at the end of the year, those children’s IQ scores rose on the average of 14 points above their unidentified peers. The change in the teachers’ expectations regarding the intellectual performance of these “special” children had led to an actual change in the intellectual performance of these arbitrarily selected children. The Pygmalion study is held to be an example of a self-fulfilling prophesy. This book led to a large body of research that describes how teachers' expectations can influence student performance.
The most important point in this section of The Teacher Toolbox is that teacher expectation affects student achievement, their attitudes toward their schooling, and their self-concepts. There are two basic kinds of effects that teacher expectations can have on students. First, the Self-fulfilling Prophesy Effect is probably the most dramatic because it involves changes in the student’s behavior. Second, is the Sustaining Expectation Effect. This effect occurs when teachers fail to see and support student potential and therefore do not respond in a way to encourage those particular students to fulfill their potential. The Self-fulfilling Prophesy Effect brings about change in student performance, while the Sustaining Expectation Effect suppresses change. These effects are very important, particularly in light of the evidence that they often lead to a domino effect where the student may internalize his teacher’s expectations, after which the student's self-concept and motivation to achieve may decline until the student's ability to achieve to his potential is damaged. 

How do instructors communicate differing expectations to students?  Most instructors, when reflecting on this issue, believe that this situation may be common in other schools or other classrooms, but not in their school or their classroom. The vast majority of us do interact with our students in an inequitable manner and do not even recognize it. For example, teachers smile and nod their heads more often when they are interacting with bright students. Teachers also lean toward and look into the eyes of perceived bright students more frequently (Chaikin, Sigler, and Derlega, 1974). Research has shown that 75% of teacher interaction with students occurs with only 25% of the students (Grayson, 1990). In addition, males are called on more frequently, asked higher level questions than females, and are consistently given more wait time to compose their answers. Also, many instructors ask the majority of their questions of those students who sit in the “Golden T,” those students who sit across the front and down the center of the classroom. A student’s appearance, cleanliness, race, ethnicity, and even his or her oral language patterns can lead instructors to have differing expectations of some students.
There are many reasons we don’t call on certain students. We don’t like to ask difficult questions of students who we perceive might have a difficult time answering them. Perhaps a student is quite shy, or he may be a student for whom English is a second language. We might hesitate to call on a student that might say something inappropriate or get the discussion off course. But when we fail to call on students for these reasons, we are doing them a disservice. We are treating them as incapable of learning – and they will quickly pick up on that expectation and act in ways to validate that belief. In a way, instead of protecting the student from embarrassment, the instructor is engaging in a type of prejudice. If instructors expect less of certain students, whatever the reason, we may be teaching them to be “helpless”. “Learned helplessness” leads to a belief by the student in their own inability to control important learning outcomes, and a subsequent loss of motivation, indecisiveness with failure to action, and perhaps even depression. Instructors should encourage students to be persistent and expect that all students should work to their highest potential. We need to have high expectations for all, not just the high achievers. Low achievers need to be held accountable, too. When high expectations are not held for all students, every student suffers – because we are sending the subtle but powerful message that if some students matter more (the brighter ones), then all students are valued only conditionally. 
Just the holding of certain expectations has no supernatural power to positively or negatively affect a student, but the behaviors that go with these beliefs certainly do. What behaviors are limiting to the development of students? The types of differential treatment listed below are identified in the work of Brookover (1982); Brophy (1983); Brophy and Evertson (1976); Cooper and Good (1983); Cooper and Tom (1984); Good (1987, 1980, and 1982); and Good and Brophy (1984): 

· Giving low-expectation students fewer opportunities than high-expectation students to learn new material 

· Waiting less time for low-expectation students to answer during class recitations than is given to high expectation students. 

· Giving low-expectation students answers or calling on someone else rather than trying to improve their responses by giving clues or repeating or rephrasing questions, as they do with high-expectation students. 

· Giving low-expectation students inappropriate reinforcement, e.g., giving reinforcement which is not contingent on performance. 

· Criticizing low-expectation students for failure more often and more severely than high-expectation students and praising them less frequently for success 

· Failing to give feedback to the public responses of low-expectation students 

· Paying less attention to low-expectation students than high-expectation students, including calling on low-expectation students less often during recitations 

· Seating low-expectation students farther from the teacher than high-expectation students 

· Interacting with low-expectation students more privately than publicly and structuring their activities much more closely 

· Conducting differential administration or grading of tests or assignments, in which high-expectation students--but not low-expectation students--are given the benefit of the doubt in borderline cases 

· Conducting less friendly and responsive interactions with low-expectation students than high-expectation students, including less smiling, positive head nodding, forward leaning, eye contact, etc. 

· Giving briefer and less informative feedback to the questions of low-expectation students than those of high-expectation students 

· Asking high-expectation students more stimulating, higher cognitive questions than low-expectation students 

· Making less frequent use of effective but time consuming instructional methods with low-expectation students than with high-expectation students, especially when time is limited. 

The negative effects of differing teacher expectation can be direct or indirect. When low-expectation students are given less learning time and less exposure to new or higher level learning material, that is a direct effect. Some of the above are indirect. When instructors send messages to students about their capabilities, and when the students internalize those messages, their performances can reflect the instructor’s beliefs about their ability. 

Teachers are human, and we are not going to like every student equally. In addition, and for a variety of reasons, not each and every student will achieve to his or her highest potential, and many of these reasons are out of our control.  But, if we have high expectations for academic achievement of all our students, we will have a much larger group of students that are actually achieving. These students will be motivated to continue being successful because continued success is intrinsically rewarding. Motivation and success are then fostered because the instructor set high expectations for all the students.
 What can be done to improve the ways teachers form expectations and communicate them, especially to students they perceive as having limited potential? The following are some recommendations: 

· Avoid unreliable sources of information about students' learning potential, for instance social stereotypes and the biases of other teachers 

· Set goals (for individuals, groups, classrooms, and whole schools) in terms of floors (minimally acceptable standards), not ceilings; communicate to students that they have the ability to meet those standards. 

· Use heterogeneous grouping whenever possible and cooperative learning activities whenever possible; these approaches capitalize on students' strengths and take the focus off weaknesses. 

· Develop task structures in which students can work on different tasks, on tasks that can be pursued in different ways, and on tasks that have no particular right answer. These tasks should be valued equally by the instructor. This will minimize harmful comparisons. 

· Emphasize that different students are good at different things and let students see that this is true by having them observe one another's products, performances, etc. (Respects diverse talents and ways of learning)
· Concentrate on extending warmth, friendliness, and encouragement to all students. 

· Monitor student progress closely so as to keep expectations of individuals current. (CAT’s)
· Give all students generous amounts of wait-time to formulate their answers during recitations; this will increase participation and improve the quality of responses. 

· In giving students feedback, stress continuous progress relative to previous levels of mastery, (CAT’s) rather than comparisons with statistical norms or other individuals. 

· In giving students feedback, focus on giving useful information (Formative), not just evaluation of success or failure (Summative). 

· When students do not understand an explanation or demonstration, diagnose the learning difficulty and follow through by breaking down the task into smaller chunks or reteach it in a different way, rather than merely repeating the same instruction or giving up. 

· In general, think in terms of stretching the students' minds by stimulating them and encouraging them to achieve as much as they can, not in terms of "protecting" them from failure or embarrassment. 

 
As instructors, we need to view intelligence as a multi-faceted and continuously changing quality and to move away from holding and communicating unfounded or rigidly held expectations to our students. Given the power of teacher expectations to influence students' learning and their feelings about themselves, it is essential that we incorporate as many recommendations as possible from The Teacher Toolbox into our repertoire of teaching strategies 
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VII. Respects Diverse Talents and Ways of Learning

There are many roads to learning. People bring different talents and styles of learning to college. Brilliant students in the seminar room may be all thumbs in the lab or the art studio. Students rich in hands on experience may not do so well with theory. Students need the opportunity to show their talents and learn in ways that work for them. Then they can be pushed to learn in new ways that do not come so easily. (Chickering and Gamson; 1991).
Different Talents; Different Ways of Learning

You can learn a lot from people who view the world    differently than you do. –Anthony J. deAngelo
Cognition and  Metacognition

How do humans learn? One of the most important offerings to our understanding of learning comes from Piaget. He found that children’s minds are relatively plastic and that knowledge is constructed from the child’s own experiences and mental activities. In other words, humans build their own minds. Each person connects new learning to what is already learned in his own unique way. This webbing of knowledge is known as a schema. Unfortunately, we cannot, as teachers, download our knowledge into anyone’s brain. So, really, “teaching” does not exist in the way most of us have come to understand it. Students only “know” what they understand – what they have built in their own schemata or what they can connect to their own existing schemata.

We now understand that students are not blank slates upon which we, as teachers, write. To a great extent, what students can learn depends on what they already know. Background knowledge is one of the most important determiners of success when learning. It is much easier to make connections when some of the connections are already in existence. It is much harder to learn facts in isolation than to connect the facts to something we already know. Students can memorize facts for a test, but unless these facts are connected to an existing schema, the facts are soon forgotten. This type of surface learning is not assimilated by the student; it has not become part of who that person is. Real learning is deeper in nature. It needs time to be incorporated. Students need to interact with the material to be learned. They need to talk about it, write about it, make connections, and ponder it. Sometimes we shovel information out to students so quickly that processing the knowledge in any meaningful way is impossible. It is especially important to present lessons in a logical, step-by-step way when the schema is sparse. In the final analysis, the student must work to develop his own mind. We can guide novice learners by giving them hooks to hang the information on, but the student has to give it meaning in order to construct his/her own knowledge web. True learning is like food; it doesn’t do any good on the table. It is only when we chew, swallow, and digest the food that it is able to transform us. 
Cognition

There are several strategies that have been shown to be quite effective in promoting cognition. They are rehearsal, elaboration, and organization (Weinstein & Meyer, 1985).


Rehearsal consists of strategies to help us remember. Such strategies as taking verbatim notes, highlighting text, repeating to remember, and mnemonic devices are used to bring facts into our working short term memory. `


Elaboration consists of strategies to organize and integrate the new information into long term memory in order to make it our own. Some of these strategies are paraphrasing, summarizing, and making analogies.


Organization consists of strategies used to make connections between ideas. Such strategies are categorizing, mapping, outlining, and classification. 

Metacognition

Since humans must construct their own minds, and no matter how much we wish to, we cannot dump ready-made knowledge into our students’ brains, can we teach students to build their own minds? Can students monitor and shape their own learning processes? Using effective strategies in order to build our own mind is known as metacognition. There are several strategies that have been shown to be quite effective in promoting metacognition. They are planning, monitoring, and self-regulation (Brown,1983).

Planning  activities include planning, goal setting, and generating questions before reading the text. Time study logs, daily planners, and contracts are helpful in this area.


Monitoring consists of activities that help students become aware of their own thinking processes. Some of these strategies are: 1.monitoring their own time-on-task behavior, 2. self-testing for comprehension, 3.reflecting on what they are doing during a lecture and 4.keeping logs that help them analyze how effective their learning was. 

Self-regulation takes the information that a student receives about their own learning from monitoring and uses that information to make changes in their own learning behavior. Self-regulation is intended to improve learning by allowing students to make a series of checks and corrections as the student progresses with the task.
Auditory, Visual, and Kinesthetic Learners
 

People can learn only through their senses. We can see, hear, touch, taste, and smell. These are our only modes of experiencing the world around us. How does a particular student take in information? Unless prevented by a physical limitation, we use all our modes of learning. However, most students have a preferred mode. In other words, the way in which an individual takes in new information, sorts, retains, retrieves, and reproduces it is heavily dependent on their style of learning.

Visual Learners learn best from seeing words. They may stop reading to stare into space imagining a scene. They often see “movies” in their heads when reading a novel. They tend to organize by visual cues (color coding!). They tend to draw or doodle when thinking. Visual disorder is distracting to them. They tend to take notes and study by reviewing the notes. They make “To Do” lists and check them off. They remember people’s faces better than their names. They should visualize the spelling of words or facts to be memorized. In addition they should use graphics, flow charts, diagrams etc. whenever possible. When they finally understand they tend to say, “I see!”

Auditory Learners learn best from oral explanations and discussions. They think in sounds. They like to talk and have others talk. They like music, rhythm, rhymes, and interesting sounds. (Alliteration, onomatopoeia). Auditory learners like to read out loud and they really like to be read to. They also like to talk about stories, tell jokes, and recite information. They are good oral spellers – but if it is not phonetic, they may miss it. They remember names better than faces. They think and plan orally. The use of tape recordings for reading important information that they may want to review several times is effective for these students. Participating in a well run study group is also helpful, especially if discussions of the material to be learned is the principal study method. They may have trouble with maps, diagrams, visuals, and charts. When they finally understand something, they tend to say “I hear you!”

Kinesthetic Learners learn best by experience and the manipulation of materials. They tend to remember what they have done, not what was seen or heard. They enjoy taking apart things (clocks, puzzles, electronics) and putting them back together. It is difficult for a kinesthetic learner to sit still for long, and confinement in the classroom can be difficult for them to handle. They tend to gesture when talking. If you tied their hands, we’re not sure they could even talk. They are impatient with written or oral directions; they want to jump right in to a task or project. They may appear impulsive. They may respond to a story physically – jump up, etc. They figet, may push too hard on their writing instrument and tear their paper. Kinesthetic learners should take frequent breaks during study periods. Memorizing or drilling while walking is also helpful. When they finally understand something, they tend to say, “I get it!”
There are several other learner characteristics that affect the teaching/learning cycle in addition to the visual, auditory, and kinesthetic.

Social learners versus independent learners Social learners enjoy group projects and collaborative learning. These learners don’t just enjoy working and learning with others, they learn best this way. In fact, a social learner may have difficulty studying alone. For these students, study groups, tutoring services, and instructors’ office hours may be helpful.


Conceptual learners versus practical learners Conceptual learners enjoy theories and ideas. They enjoy exposure to new information and usually don’t care if that information is useful. (Most professors are conceptual learners). Pragmatic learners are practical. They want to learn useful information and they usually feel impatient with theories and abstract explanations. (Most students are pragmatic learners.)

Howard Gardner of Harvard University has developed the Multiple Intelligences instrument. People often believe that being smart is the same as having a “high IQ.”  Dr. Gardner has identified several different facets of intelligence. He recognizes that there are many different ways to acquire knowledge. These intelligence components are:

Verbal / linguistic intelligence – These people are adept at language skills and learn best by speaking, writing, reading, and listening.
Mathematical / logical intelligence – These folks are good with numbers, logic, problem solving, patterns, relationships, and categories.

Visual / spatial intelligence – The people in this category think in images and pictures, and understand best by seeing the subject. 

Bodily / kinesthetic intelligence – These people prefer physical activity. They enjoy activities such as building things, woodworking, dancing, skiing, sewing, and crafts.

Musical / rhythmic intelligence – These people enjoy musical expression through songs, rhythms, and musical instruments

Intrapersonal intelligence – These people are exceptionally aware of their own feelings, values, emotions and motivations.

Interpersonal intelligence – These folks are outgoing, do well in cooperative learning situations and are sensitive to the feelings, intentions, and motivations of others.

Naturalist intelligence – Love of the outdoors distinguishes these people. They recognize details in plants, animals, rocks, clouds and other natural formations that others would not notice.

Each of us has all of these intelligences to some degree. And each of us can develop the weaker ones. The more areas of intelligence that we can incorporate into a learning task, the more flexible and well-rounded our learning will be. Each of these approaches adds to our understanding of students’ distinctive ways of learning. No one system is the final word on learning styles, but each adds to our ability to understand our students. 


All of us are unique. We need to value and foster students’ different talents and styles of learning. Students need the chance to grow within their areas of strengths and aptitudes.  They must have the opportunity to learn in ways that work for them. Later, as they gain proficiency, they should be encouraged to incorporate new styles or modes of learning into their learning schema.
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