How do I write a strong Conclusion section?

The conclusion section is probably the least formalized part of the report, in that you cannot really apply the same structure to every type of experiment. In simple terms, here you tell your readers what to make of the Results you obtained. If you have done the Conclusion part well, your readers should already recognize the trends in the data and have a fairly clear idea of whether your hypothesis was supported. Because the Conclusion can seem so self-explanatory, many students find it difficult to know what material to add in this last section.

Basically, the Conclusion contains several parts, in no particular order, but roughly moving from specific (i.e., related to your experiment only) to general (how your findings fit in the larger scientific community). In this section, you will, as a rule, need to:

    * Explain whether the data support your hypothesis

    * Acknowledge any anomalous data or deviations from what you expected

    * Derive conclusions, based on your findings, about the process you're studying

    * Relate your findings to earlier work in the same area (if you can)

    * Explore the theoretical and/or practical implications of your findings

Let's look at some dos and don'ts for each of these objectives.

Explain whether the data support your hypothesis

This statement is usually a good way to begin the Conclusion, since you cannot effectively speak about the larger scientific value of your study until you have figured out the particulars of this experiment. You might begin this part of the Conclusion by explicitly stating the relationships or correlations your data indicate between the INDEPENDENT AND DEPENDANT VARIABLES. Then you can show more clearly why you believe your hypothesis was or was not supported. For example, if you tested solubility at various temperatures, you could start this section by noting that the rates of solubility increased as the temperature increased. If your initial hypothesis surmised that temperature change would not affect solubility, you would then say something like, "The hypothesis that temperature change would not affect solubility was not supported by the data."

Note: Students tend to view labs as practical tests of undeniable scientific truths. As a result, you may want to say that the hypothesis was "proved" or "disproved" or that it was "correct" or "incorrect." These terms, however, reflect a degree of certainty that you as a scientist aren't supposed to have. Remember, you are testing a theory with a procedure that lasts only a few hours and relies on only a few trials, which severely compromises your ability to be sure about the "truth" you see. Words like "supported," "indicated," and "suggested" are more acceptable ways to evaluate your hypothesis.

Acknowledge any anomalous data, or deviations from what you expected

You need to take these exceptions and divergences into account, so that you qualify your conclusions sufficiently. For obvious reasons, your readers will doubt your authority if you (deliberately or inadvertently) overlook a key piece of data that does not square with your perspective on what occurred. In a more philosophical sense, once you've ignored evidence that contradicts your claims, you've departed from the scientific method. The urge to "tidy up" the experiment is often strong, but if you give in to it you're no longer performing good science.

Sometimes after you have performed a study or experiment, you realize that some part of the methods you used to test your hypothesis was flawed. In that case, it is OK to suggest that if you had the chance to conduct your test again, you might change the design in this or that specific way in order to avoid such and such a problem. The key to making this approach work, though, is to be very precise about the weakness in your experiment, why and how you think that weakness might have affected your data, and how you would alter your protocol to eliminate—or limit the effects of—that weakness. Often, inexperienced researchers and writers feel the need to account for "wrong" data (remember, there is no such animal), and so they speculate wildly about why things did not go well. These speculations include such factors as the unusually hot temperature in the room, or the possibility that they read the meters wrong, or the potentially defective equipment. These explanations are what scientists call "cop-outs," or "lame"; don't indicate that the experiment had a weakness unless you're fairly certain that a) it really occurred and b) you can explain reasonably well how that weakness affected your results.

Derive conclusions, based on your findings, about the process you're studying

If, for example, your hypothesis dealt with the changes in solubility at different temperatures, then try to figure out what you can rationally say about the process of solubility more generally. If you are doing a high school lab, chances are that the lab will connect in some way to the material you have been covering either in lecture or in your reading, so you might choose to return to these resources as a way to help you think clearly about the process as a whole.

This part of the Conclusion section is another place where you need to make sure that you are not overreaching. Again, nothing you've found in one study would remotely allow you to claim that you now "know" something, or that something isn't "true," or that your experiment "confirmed" some principle or other. Hesitate before you go out on a limb—it's dangerous! Use less absolutely conclusive language, including such words as "suggest," "indicate," "correspond," "possibly," "challenge," etc.

Relate your findings to previous work in the field (if possible)

We have been talking about how to show that you belong in a particular community (such as geologists or meteorologists) by writing within conventions that they recognize and accept. Another is to try to identify a conversation going on among members of that community, and use your work to contribute to that conversation. In a larger philosophical sense, scientists cannot fully understand the value of their research unless they have some sense of the context that provoked and nourished it. That is, you have to recognize what is new about your project (potentially, anyway) and how it benefits the wider body of scientific knowledge. On a more pragmatic level, especially for high school students, connecting your lab work to previous research will demonstrate that you see the big picture. You have an opportunity, in the Conclusion section, to distinguish yourself from the students in your class who are not thinking beyond the barest facts of the study. Capitalize on this opportunity by putting your own work in context.

Explore the theoretical and/or practical implications of your findings

This information is often the best way to end your Conclusion (and, for all intents and purposes, the project). In argumentative writing generally, you want to use your closing words to convey the main point of your writing. This main point can be primarily theoretical ("Now that you understand this information, you are in a better position to understand this larger issue") or primarily practical ("You can use this information to take such and such an action"). In either case, the concluding statements help the reader to comprehend the significance of your project and your decision to write about it.

Since a lab report is argumentative—after all, you are investigating a claim, and judging the legitimacy of that claim by generating and collecting evidence—it is often a good idea to end your report with the same technique for establishing your main point. If you want to go the theoretical route, you might talk about the consequences your study has for the field or phenomenon you are investigating. To return to the examples regarding solubility, you could end by reflecting on what your work on solubility as a function of temperature tells us (potentially) about solubility in general. (Some folks consider this type of exploration "pure" as opposed to "applied" science, although these labels can be problematic.) If you want to go the practical route, you could end by speculating about the medical, institutional, or commercial implications of your findings—in other words, answer the question, "What can this study help people to do?" In either case, you're going to make your readers' experience more satisfying, by helping them see why they spent their time learning what you had to teach them.
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