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In-Class Activity for Designing a Procedure-Using Lesson
You must prepare on your own to do this activity in class.

1.
Working in pairs, pick one of the two procedures that will be given to you in class dividing whole numbers (with a 1-digit divisor), conducting a search of an electronic database (e.g. ERIC).  prepositional phrase, concave lens.  You also pick the target learners such that your lesson is about 4 on a 1-5 scale of difficulty (5 is most difficult).

2.
Use the procedure on p. 9 to design a lesson for your procedure and target learners.  Be prepared to show the results of each bullet below to the whole class.  For this activity:

• Your instance pool only needs to contain 1 item per dimension of divergence.

• You only need to create two test items from items in your instance pool.

• You only need to create two practice items from items in your instance pool.

• You only need to createreate two examples from items in your instance pool.

• You only need to create a correct-answer feedback and a wrong-answer feedback for one  of your two practice items.

• You only need to design one kind of power tactic for your generality.

• For your power tactics for your examples, describe what your easy-to-difficult sequence will be like, considering your equivalence classes.  Then, design attention-focusing for one of the examples.

• You only need to design two power tactics for your wrong-answer feedback: attention-focusing and motivational feedback.

3.
Decide what medium to use for the instruction, and how it should be used.

You may be asked to present your results to the class on the document camera, so please write neatly.

You may find the following resources helpful in preparing for this activity.

What Is a Procedural Task?  

You have been given an assignment that entails teaching a procedural task.  A procedural task involves performing a procedure, which is a sequence of activities to achieve a goal.  Synonyms include method, technique, skill, and rule (sometimes).  A procedure can be either of two types:

•
A physical procedure, which entails the execution of physical movements, like performing a serve in tennis.

•
A mental procedure, which entails the execution of mental operations, like adding two numbers in your head.

Actually, most procedures are a combination of physical and mental activities.  A case in point is the procedure for writing an essay.  But usually only one of the two kinds of activities needs to be taught—the other has already been mastered.  In this case, we assume the physical activity of writing has already been mastered.

Procedures are invented, but the fact that they work or don't work can be explained by principles (although the principles may not have been discovered yet).  A person can learn to perform a procedure without understanding why it works.  For example, one can learn how to calculate force using the formula F=Ma (Force equals Mass times acceleration) without understanding anything about force or mass or acceleration (which are all concepts) or about the causal interrelationships among them (which are principles), such as an increase in acceleration will cause an increase in force.  So procedures can be learned rotely at the application level.

Why Are Procedural Tasks Important?
In almost everything we do, we do it at least partially by using a procedure (following steps), from reading, writing, and arithmetic, to flying airplanes, doing our jobs, using our cars, cooking our meals, and getting dressed.  We even use procedures to classify concepts.  Often we invent appropriate procedures based on our understanding of relevant principles.  In essence, procedures are the form of almost everything we do.  Given the importance of procedural skills in our professional and personal lives, it is essential that we know how to teach them well. 

Principles for Learning Procedural Skills

How is a procedural skill learned?  Let's consider the procedure for adding fractions, since everyone is familiar with it.  (You folks in the corporate shell should notice that procedures you will teach are handled the same way.)  Its steps include: 

  


Procedures can be branching or linear.  This is a branching procedure, because different steps are used for different problems (cases).  A branching procedure always has at least one decision step, and every decision step has at least two branches.  Steps 1 and 5 are decision steps (shown in diamonds).  There are two branches from step 1.  One includes steps 2 and 3, whereas the other skips them.  Every branching procedure has several paths to the end of the procedure.  There are four paths through this procedure:



A.  Steps  1 - 4 - 5



B.  Steps  1 - 4 - 5 - 6



C.  Steps  1 - 2 - 3 - 4 - 5



D.  What is the fourth path?   Steps  ___________________________

A linear procedure has no decision steps and hence no branches.  Therefore, it only has one path.

Another important aspect of procedure learning is that procedures can vary tremendously in size.  For example, we could identify the procedure for solving mathematical problems of any type.  Such a procedural task would have many decision steps, which would direct the performer to different "branches" (different sets of steps) for each kind of problem:  addition, multiplication, etc.;  whole numbers, fractions, equations, etc.;  and so forth.  Obviously this will be a very big (long) procedure.  On the opposite extreme, we could identify the procedure for subtracting single-digit numbers, which is basically just one step: recall the appropriate subtraction facts.  It is interesting to note that this latter procedure would be a part of the former.

In essence, each step is itself a procedure which needs to be learned on the skill-application level.  Furthermore, as we saw earlier in this course, virtually any step can be broken down into substeps.  Steps 2, 3, and 6 above would probably need to be further broken down into substeps to teach the procedure for adding fractions.  The only way you can tell how far to break a procedure's steps down into simpler substeps (and substeps into even simpler subsubsteps, etc.) is to first determine what your learners already know.  Then you keep breaking down steps and substeps until each is expressed at the learners' current level of knowledge.  

For the sake of simplicity, let's assume that the learners already know enough to be able to learn from the steps as stated above.  Then how is the procedure learned?  It is possible to memorize the statement of the procedure.  It is also possible to memorize one particular performance of the procedure.  Dave Merrill, in his "Component Display Theory," refers to these as "remember-a-generality" and "remember-an-instance", respectively.  But what we really want is for the students to be able to generalize to "previously unencountered" cases.  This makes the task "skill application," or what Merrill calls "use-a-generality". 

The need to generalize is based on yet another important aspect of procedures: the amount of variation from one performance (or instance) to another.  Not all procedures have a lot of variation.  Some procedures are always performed exactly the same way.  Perhaps the name which comes closest to characterizing this type of procedure is recipe.  Such procedures are virtually remember-level tasks.  "If you've seen one, you've seen 'em all."  If you've learned one instance, you've learned them all.  So it has become a memorization task, rather than an application task, even though what you are learning is a procedure.  In reality, there is a continuum of procedures ranging from recipes on one extreme to very highly divergent procedures on the other extreme.  This has important implications for your instruction, especially for divergence of examples and practice.  

Generalizing is required whenever a procedure has divergence or variation (is done differently) from one performance to another. The ways in which the performances vary are called the variable characteristics of the procedure.  So, what are the variable characteristics for a procedure?  Joe Scandura has identified them as features of the inputs to the procedure (the conditions under which you perform your actions).  For example, the fractions to be added are the inputs to our procedure, and they could have common denominators, or one's denominator could be a multiple of the other's, or the two denominators could have a common factor, or the denominators could be none of the above.  Joseph Scandura calls each of these types of problems equivalence classes, because all problems within an equivalence class are performed using the same path (steps) in the procedure.  Conversely, the procedure will be performed differently for each different equivalence class.  There may also be some variable characteristics of the inputs which don't require that the procedure be performed differently.  For example, the procedure for adding 1/4 and 1/4 is the same as the procedure for adding 1/12 and 1/12; it doesn't matter that the denominator is a one-digit or two-digit number.  One must learn to generalize across these differences, but it is usually not difficult to do so.
Principles for Teaching Procedural Skills

Case Study


That friend of yours, Jennifer, has now been hired to tutor Sam's younger brother, Joe, in adding fractions.  She remembered what wonderful advice you gave her for tutoring Sam, so she is back for more help.  After you recover from the flattery, you remember that you should start with the view that the most important concerns in any instruction are "what to teach" and "how to teach it".  With this in mind, what would you advise Jennifer to do first?  Think about it, and jot your answer below,  before you read on!

_______________________________________________________________________

Again, she should do a needs analysis to make sure that Joe really needs to know how to add fractions.  You remember that Rodger Kaufman (1982) has described this as identifying the gap in knowledge between what should be and what is.  This requires both a goals analysis and  a learner analysis.  Joe's mother has already told Jennifer that he should know how to add fractions.  Jennifer could try to confirm this by talking to Joe's math teacher, but it is probably not necessary in this situation.  Jennifer could then find out what he already knows with a few questions at their first session together.  


But what if she had a  group of students and needed to prepare some instructional materials ahead of time?  It would be a lot harder to figure out what they already know.  It might be necessary to sample the learners and conduct several interviews to identify the lowest level of entering knowledge.    But then you would want to have some mechanism (like a pretest) to avoid teaching the more knowledgeable learners anything they already know.  That would just waste their time and demotivate them.  However, in many instructional development (ID) situations, you may not have enough time or money to sample the “target” learners, but you may be able to talk to someone who has taught the same content to the same kinds of learners.  This is a more cost-effective but less reliable way to conduct a learner analysis.

In summary, the first task of an instructional developer is to decide what to teach (if anything!).  This requires that a needs analysis (entailing a goals analysis and a learner analysis) be performed (Kaufman, 1979).  If you are teaching a group of learners, sampling and interviews or testing would be most reliable to find out the minimum level of entering knowledge relevant to the goals.  But interviewing a qualified teacher is a more cost-effective alternative.

Let's assume that Jennifer is confident that Joe needs to learn how to add fractions.  Can we now turn Jennifer's attention to "how to teach it"?  Have we really spelled out what to teach?  Not exactly.  Jennifer will need to be precise (refresh her memory) as to what the procedure is for adding fractions.  This is called a task analysis (or content analysis), and entails identifying all the required steps.  On your advice, after digging around in the depths of her gray matter, Jennifer comes up with a flowchart like the one on page 3.  So now she is all finished with "what to teach," right?


Not exactly.  She really ought to break down some of those steps into substeps (such as steps 2, 3, and 6) until all steps are at a level that Joe can understand.  Part of this analysis process is to identify any concepts that Joe may not be familiar with, such as denominator, common denominator, and numerator.  Jennifer doesn't have to use those terms (unless the post-instructional situation will require their use), but some term will be needed (e.g., "top number" and "same bottom number") to communicate efficiently.  These analysis activities are also called task (or content) analysis, and the term "prerequisites analysis" is often used for identifying such substeps and concepts.


Based on your advice, Jennifer has done all these analyses, so now she has truly identified "what to teach" and can proceed to think about how to teach it.  You remember how useful the notion of presentation-practice-feedback was for Jennifer to teach the Presidents to Sam.  Do you think that notion would help for teaching this procedural skill?  Clearly, practice is important for learning a skill.  We all know that "Practice makes perfect."  But what should that practice be like?  Joe shouldn't just do the same practice over and over again like memorization practice, should he?  Think about it, and jot your answer below,  before you read on!

_______________________________________________________________________


The practice should be as similar as possible to the post-instructional requirements (the conditions of performance after the instruction is all over).  Joe will probably be given two or more fractions and be asked to add them, in which case that's what Jennifer's practice should require him to do.  But the post-instructional requirements may entail reading a story problem and figuring out what mathematical operation is needed, and then using the right procedure, in which case that's what the practice should do.  This is called consistency (or authenticity or performance-based learning).  Similarly, the post-instructional requirements may call for Joe to be able to handle all kinds of fractions, in which case Jennifer should give him practice adding all kinds of fractions.  This is called divergence.


Furthermore, we know that some cases of adding fractions are a lot more difficult than others.  To be consistent, Jennifer should include the full range of difficulty required after the instruction is over.  But should she start out with difficult practice?  Clearly, it will be easier for Joe to learn from if it is an easy case, unless he already knows how to handle easy ones (in which event he wouldn't learn anything from it!), although it would help you to diagnose his entering skill.  If even the easiest authentic case was quite difficult for Joe,  it would probably be helpful to compromise on the consistency rule in some ways.  This is a form of prompting—what behaviorists call shaping and cognitivists call scaffolding.


Now, you know well that if Joe is doing a lot of practice and getting them all wrong, it could actually make things worse.  His error would become ingrained to the point where it would be much more difficult for Jennifer to correct it.  So feedback is clearly also important for skill learning.  But what should the feedback be like?    Think about it, and jot your answer below,  before you read on!

_______________________________________________________________________


Errors most often occur in a single step of a procedure.  So Jennifer's feedback should point out the specific step that Joe did wrong and should help him to do it right.  The feedback could demonstrate the correct performance of the step, or it could give a hint that helps Joe to figure out what he was doing wrong.  When Joe gets the practice right, on the other hand, Jennifer's feedback should probably just confirm that it was right.  You should also remind Jennifer that motivational feedback (encouragement when wrong and praise when right) can also be useful.


So, imagine Jennifer asking Joe to add a couple of fractions.  If he couldn't do it in school, it's not likely that he can do it now for Jennifer!  So what other guideline should you give Jennifer?  Jot your answer below, before you read on!

_______________________________________________________________________

Jennifer should probably show Joe how to add two fractions.  This is often called a demonstration or example of the skill.  But some cases (demonstrations) are a lot more difficult than others.  So again, it will be easier for Joe to learn if it is an easy one.  Now, if Jennifer just demonstrates the procedure without saying anything, would that be good instruction?  Not exactly.  So what should she say?  Think about it before you read on!


She should explain what she is doing.  This explanation could be in a form that generalizes to other cases within a given equivalence class, in which event it is called a generality.  Or it could be in a form that relates the generality to this particular case, which is called attention focusing.  There are several options as to when Jennifer could give the generality: before the demonstrations (which is a deductive approach), after several demonstrations (which is an inductive approach), or during a demonstration.  No one approach is always best.  When do you think each would be best?

Summary

The following are the tactics we have identified so far to facilitate learning a procedural skill.  These tactics collectively are referred to as the "Skill-Application Model of Instruction".

Routine Tactics
Generality.  Since a procedure is a set of steps to achieve a goal, the generality should identify the goal and the steps in general terms, along with the name of the procedure (if any).

Examples.  An example of a procedure is a demonstration of the use of the steps in one particular situation.  It is not enough to just show the outcome of such use; every step should actually be demonstrated.  Of course, each example should be as divergent as possible from the previous examples, with one instance from each equivalence class making up each such set of divergent examples.

Practice.  As the famous philosopher, Nike, once said, "Just do it."  Practice of a procedure entails doing it for a case that is different from any previously encountered cases.  Each such divergent practice item should provide the goal and any necessary inputs and should require the learner to perform each step of the procedure.

The sequence does not have to be G-E-P.  In fact, it is often best to give an example simultaneously with the generality.  We learn many procedures through example; that is, we learn them by observing others, and gradually generalizing from a prototypical case to the full range of cases.  So we might want to hold off on the generality until after many examples and practice have been done.  In fact, the learner could generate her or his own generality after observing a number of cases.  Furthermore, we might want to give a generality, examples, and practice for one equivalence class, then give G, E, and P for another, and so forth until all have been mastered, rather than giving examples for all equivalence classes followed by practice for all.  Alternatively, we may want to give the learner control over the sequence of the routine tactics and equivalence classes.

Enrichment Tactics

For a Generality
Attention-focusing.  For procedures the most important aspect of the generality is the steps.  Therefore, we should focus attention on the actions (mental or physical) which must be performed, and the order in which they should be performed.

Alternative representation.  For procedures, the most useful alternatives are usually a flowchart or a paraphrase.

Mnemonic.  In some procedures, it is hard to remember the order or nature of all the steps.  In such cases, a mnemonic (like SQ3R: Survey, Question, Read, Recite, Review) can be very helpful to learners.

For  Examples
The number of examples (or demonstrations) should be increased as the difficulty of the procedure increases.

Examples should be presented in an easy-to-difficult sequence.

Attention-focusing should relate the example to the generality, either by explaining in general terms what is being done in each step of the example or by highlighting the key actions and orderings.

An alternative representation for an example will often be in the form of a flowchart.

A reminder of the mnemonic can be helpful.

Common errors are useful to warn the student about, as long as they are indeed common (otherwise you might increase  the chances of the errors being made) and as long as they are explained meaningfully to the learner.

Practice
The number of practice items can be increased to enrich the instruction.

An easy-to-difficult sequence should also be used, as for examples.

Prompting is often helpful on early practice items when the procedure is a difficult one.  Otherwise, power should be reserved for the feedback.

Feedback

Attention-focusing should be used to relate the instance to the generality by pointing out, depending on the nature of the learner's mistake, the way an action (mental or physical) should have been performed, or the order in which it should have been performed.  It should be the same as attention-focusing for examples.

A variety of representations is often helpful for the correct-answer feedback when a procedure is difficult.  

A reminder of the mnemonic (if one was presented earlier) is often a very helpful aspect of feedback.

Of course, motivational enrichment can also be used: praise for correct answers and encouragement for wrong answers.
Development Procedure for Designing a Procedure-Using Lesson
1.  Identify all the steps, break them down to entry level, and write a generality that includes the label (if any), the goal, and the steps at entry level.  To do this, you should observe or ask your SME about the nature of the post-instructional requirements for using the procedure and assess the entry level of the learners with regard to the steps.  

2.  Identify and list all dimensions of divergence (equivalence classes) for the procedure.  Make sure the generality deals with all of them.

3.  Assess the difficulty level of the procedure for the target learners (on, say, a scale of 1-5).

4.  Create an instance pool that contains x items per dimension of divergence, where x = the difficulty level times 2.

5.  Create a test, using at least one item randomly selected from each dimension of divergence.  If the procedure is a difficult one, increase the number of items per dimension.*

6  Create practice items, using at least two items randomly selected from each dimension of divergence.  If the procedure is a difficult one, increase the number of items per dimension.*

7.  Create examples, using at least one item randomly selected from each dimension of divergence.  If the procedure is a difficult one, increase the number of items per dimension.*  Include appropriate power components, depending on the difficulty level of the procedure.

8.  Create the feedback for the practice items so as to be virtually identical to the enriched examples.

9.  Think about motivational needs and media selection, and modify the instruction as appropriate to each.  (This should be done throughout the process, not just after all else is done.

* Note:  In general, the number of examples and test items should be about the same, and there should be at least twice as many practice items as examples.

Part II: Skill Builder 1

Practice on Individual Tactics

A HyperCard stack available on the Macintoshes in Education 2271.  On the desktop of the Macs there is a folder called “R521”.  Double-click on it to open it, and you will see “6. Procedures” in a new window.  Double-click on it, and you are all set.  You may copy the stack onto a floppy disk and take it home if you like.  Also, the stack can be accessed from any Mac on the campus network.  From the Chooser, click on AppleShare, double-click on EDUC03, click on OK, enter “ED2271_mac” for name, click OK (no password needed), double-click on STUDENTS, an icon called STUDENTS will appear on the desktop—double-click on it, double-click on Reigeluth, and you can now drag the “6. Procedures” icon to the desktop or to a floppy disk.
Part II: Skill Builder 2

Synthesis: Sample Lesson

The following is a sample lesson that shows the use of the strategies and tactics you have just studied. 

1.
Working alone or preferably with some classmates, study the lesson carefully and label all tactics in the margin.  See if you can spot any weaknesses or ways to improve the effectiveness of the lesson, and discuss them.  Also try to identify what you think will contribute most to the effectiveness and appeal of the lesson.

2.
For each tactic you identify, think up a different way that tactic could have been implemented, and discuss it.

3.
Look at the test and compare it to the practice.  Are the two sets of items interchange​able?  Would there be any problems with repeating an item from the practice in the test?  Would there be anything wrong with asking the learners to state the definition as a test item?  Would there be any problems with using an example as a practice item?  Were all the important dimensions of divergence included?  Try to reach consensus on these issues.  

· Discuss what instructional tactics could be deleted if the difficulty level was a 1 instead of a 3 (i.e., if the students' prior knowledge and ability were such that the concept was very easy for them to learn).

A Sample Procedure Lesson
[Adapted from a lesson by Jeanne Buckley]

Self-Study Packet #4

How to Develop 

Black & White Film

Now that you have finished the module on how to print photographs from a negative, this module will help you to learn how to develop film into negatives that you can print.

Go to Learning Station #11 in the Photography Learning Center, and watch a demonstration of this procedure.  Just click on the icon labeled "Packet #4, Demonstrations."
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[Learning Station #11 contains three multimedia video segments that the learners can manipulate (freeze frame, slow motion, reverse motion, etc.).  The first video segment shows a woman performing each step in order and explaining what she is doing as she proceeds.  The performance of each step is preceded by a title page, which is held on the screen for about 3 seconds before the step is demonstrated and explained.  The following are the titles and statements provided for each step: 

1. Determine development time.

Determine the correct development time from the wall chart in your darkroom (zoom in).  You need a chart because the best development time varies depending on the film speed and developer temperature (partially darken screen except for the corresponding parts of the chart).  You will find a similar chart in Appendix A of your Packet (pan back out to woman).  

This step is important because proper development time is essential for creating a good negative.  Otherwise your negative will be too dark or too light and won't have good contrast.  

Our film is ASA 125 film speed (zoom in as she holds it up and shows the speed), and our developer is stored at 70 degrees, so we find the development time like this (demonstrates on the wall chart).

2. Put your film in the developing tank.

With the lights out, roll the film onto a spool (demonstrates in a close-up shot with a metal spool for 35 mm film, 36 exposures), place it in a developing tank (demonstrates in a close-up with a metal tank of the same size), and close the lid tightly (demonstrates).  You may now turn the lights back on (demonstrates).

3. Add the developer.

Find the developer (demonstrates with Kodak type X), pour it into the developing tank (demonstrates close-up), and leave it for the determined time, two minutes and fifteen seconds (fades to clock ticking out the last five seconds).

4. Remove the developer.

After the determined time, remove the developer by pouring it down the darkroom sink (demonstrates).

5. Add the stop bath.

Find the stop bath (demonstrates with Kodak type Y), pour it into the tank (demonstrates close-up), and leave it for at least one minute (fades to clock ticking out the last five seconds).

6. Remove the stop bath.

Now we pour the stop bath back into its container, for it can be used again (demonstrates close-up).

7. Add the fixer.

Find the fixer (demonstrates with Kodak type Z), pour it into the tank (demonstrates close-up), and leave it for at least four minutes, but no longer than six minutes (fades to clock ticking out the last five seconds).

8. Remove the fixer.

Now we pour the fixer back into its container, for it can also be used again (demonstrates close-up).

9. Rinse with water.

Next, we remove the top of the developing tank (demonstrates close-up) and run water into the tank for at least 15 minutes (fades to clock ticking out the last five seconds).

10. Hang up to dry.

Finally, we hang the film up to dry (demonstrates).  Be careful that the clamp does not touch a negative (shows close-up).  (Zoom out to woman.)  Let's have a few more demonstrations before you do it yourself.  Try to remember the order of all the steps as you watch.

The two remaining demonstrations are given in the same way in different darkrooms with different kinds of film (speed and number of exposures), different temperatures of chemicals, different kinds of developing tanks, and different brands (containers) of chemicals.  I would expect you to tell me exactly which ones for each example in your lesson.  Less narrative will be provided in each subsequent demo, but the names of the steps and the amount of time to wait for each will always be included.  

We could have used live demos or even paper-based "demos" with pictures as alternative representations.  Would that have been good?  Is there some other form of alternative representation?]

When you have finished the multimedia program, look at Appendix A of your Packet and try to remember the order of all the steps you have just watched.  Then go to Learning Station #3 to do a simulation of developing some film yourself.
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[Learning Station #3 contains some multimedia video simulations for the learner to practice the procedure without taking the time and expense to develop real film.  The multimedia program is designed in such a way that, at key decision points in the performance of the procedure, a question screen comes up and asks the student to make a decision about the kind of chemical to use at that particular point, or the length of time the specific chemical needs to be used.  Feedback is given after each decision is made.  

When a correct decision is made, a computer screen comes up which contains a likeness of a print of a famous photographer (Ansel Adams, Alfred Stieglitz, Margaret Cameron, etc.), and the words under it read: "Congratulations, you have taken one step closer to becoming a student of Ansel Adams (Alfred Stieglitz, etc.)!  Please continue developing your film."  

If the student makes a wrong choice, he or she will see a screen which will indicate the error.  For example:  "Oooops!!!  Because you added developer now instead of fixer, the image on your film will not last more than one week!"  or  "Because you didn't develop your film for the necessary time, the image will be very faint, and the negative will not be printable."  Then the student can make a decision to either repeat just the part of the procedure he or she missed, or go back to the beginning of the procedure.  

As an added incentive, students will be timed on their performance, and they can compare their scores to their earlier scores or to top students' scores at the end.  

Three cases will be used in these simulations.  They will be in different darkrooms with different kinds of film (speed and number of exposures), different temperatures of chemicals, different kinds of developing tanks, and different brands (containers) of chemicals.  I would expect you to tell me exactly which ones for each practice case in your lesson.]

Now pair yourself with another student who is at the same point you are in this Self-Study Packet, pick up two empty cans of film from the supply window, and go to Learning Station #7 [which is a darkroom with a wall chart] to practice the procedure.  One of you will be the developer while the other serves as evaluator; then switch roles.  The evaluator should refer to Appendix A while observing the developer, and give hints whenever the developer does something wrong.  Make sure the developer ends up doing everything right before going on to the next step.  But give hints only when the developer does something wrong.
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Next, working with a partner again, pick up two rolls of exposed film from the supply window [which they will only be allowed to do after both of them have done the previous practice with empty cans of film], go to Learning Station #8 [which is a different darkroom with a wall chart], and develop your film.  Again, one of you will be evaluator while the other develops the film.  If you make any errors, you may want to repeat this exercise before you take the test.

When you feel you have mastered the procedure of developing black and white film, inform the Photography Learning Center advisor, and she will give you two rolls of exposed film and will watch you as you develop them [in yet another darkroom].  
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[Again, I would expect you to indicate the kinds of film (speed and number of exposures), different temperatures of chemicals, different kinds of developing tanks, and different brands (containers) of chemicals so I can judge your ability to create divergent instances.] 
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