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Overview for Instructors
After 1-2 semesters of writing lab reports, we expect students to have mastered basic writing mechanics and be ready to tackle more complex writing problems. This assignment tests that expectation.

It is a mixed training and diagnostic activity for students in the second lab course of our majors sequence. Students already have some experience reading articles and have submitted 2-3 lab reports in a prerequisite lab course. Students also have already used the online collaborative annotation tool (Hypothes.is) several times.

The assignment comes after students have already submitted and revised one lab report in the current course, and GTAs have assessed their writing. Detailed analysis is unnecessary; GTAs just count the errors they commented on and pick the six items they tagged most often. We then adjust the shared annotation questions to address those six items specifically. 

In practice, GTAs in this course have identified the same six problem areas semester after semester. We believe these six problem areas represent a natural "skills development plateau" for our students. To develop their scientific writing skills further, students will need to look beyond our basic Writing Guide and start using primary literature as their model. 

If errors in more basic writing skills increase to a point that they become one of the six common problem areas, then we may need to modify earlier training activities in the preceding course.

We do not recommend other instructors try to use this activity in their own courses without extensive revisions. The six problem areas will likely be different for students elsewhere. Also, it is written to accompany a specific lab module. Treat it as an example of an activity that serves both training and diagnostic goals.

The 1-2 page summary of the discussion gives GTAs an opportunity to check whether students have identified reasonable solutions to the common writing problems. If not, gaps can still be addressed before students begin writing their next report.


Annotation & Jigsaw Discussion of Primary Literature 
Overview
Before lab next week, you and your lab partners will read and annotate one of four primary literature articles we selected that explore some component of host-virus interactions. Other groups will read different articles. 
In lab next week you will split into new groups and compare the articles. Then you will come back to your regular group and share what you learned.
We selected articles for this exercise with THREE goals in mind. 
1. They give a broader context for effects of viruses on their bacterial hosts that you studied in lab today. 
2. Each article has several starting points for your own experiments, which you will be planning next week. 
3. They provide examples of strong writing that will help you work out your own solutions to the "six problem areas" we saw in the last set of lab reports. 
What Are Report Problem Areas?
The GTAs compared the last set of graded reports and chose six problem areas (listed below) as the ones they saw most often.

1. How to structure a SOUND ARGUMENT.
This was the most common problem area. Remember that good arguments follow a "claim-evidence-reasoning" model. Each claim (statement of fact, observation, conclusion, etc.), needs to be backed up by evidence. 
· Sometimes evidence can be common knowledge, and you do not need to point to its original source. What counts as common knowledge depends on the topic and audience. When in doubt, provide a source.
· If the evidence was collected by someone else, we reference the source using citations.
· If the claim is supported by evidence we collected and are reporting ourselves, we refer readers to the tables or figures where it is located.

A strong argument also provides clear reasoning - an explanation or explicit connection between a claim and evidence supporting it. We tend to assume that our reasoning is obvious, even if it is not. If you want to make a strong argument, don’t assume your audience (readers or listeners) sees your reasoning; spell it out. 



2. The difference between SUMMARIZING data and INTERPRETING data.
Summarizing data means taking raw observations and aggregating the data points to make it easier to see trends. It is ONLY the parts related to making data easier to see and understand. When an author tries to give their data meaning by explaining it and putting it in context, they are interpreting it.

3. Going deeper with data INTERPRETATION.
This means doing more than just stating obvious conclusions. Going deeper means looking at what can be IMPLIED or INFERRED from the data, especially when the data being interpreted are combined with data from outside sources.

4. Connecting your data with information from cited sources to build a LARGER argument.  
This means explaining why a piece of external is relevant to the discussion at hand. Often students cite a source but never integrate and connect statements taken from cited sources into a larger argument.

5. How to identify EXTRANEOUS information and remove it
What is really necessary? What could be left out without detracting from an article or report?

6. How to use TENSE appropriately.
What parts of a report should be in past tense? Present tense? Future tense?

Before Lab Next Week
1. Skim your group’s assigned article once. Do not take extensive notes; just get a general idea of:
· What the study was about
· Why the authors did the study
· What methods they used generally
· What the main finding or observation was
· Why the authors think it matters

2. Read the Article Guide for the one your group was assigned.

3. Read your article a second time. Take notes about how you would answer the Guide Questions for your article. Do not write long responses; these are notes and reminders of key points you think are important. 

4. Log in to Hypothes.is the same way that you did in the previous unit. 
· One member of your group will act as group leader. They are responsible for posting your article and inviting the group to annotate it. 
· Remember to include your GTA in your group invitation.

5. Work with your lab group to annotate your article. Finish your annotations at least 12 hours before lab.

During Lab Next Week
1. Spend 5-10 minutes with your regular lab group reviewing your annotations. You will need to summarize your group’s assigned article to a different group of students. 

2. Separate to new tables as instructed by your GTA. 

3. Working with your new table mates, describe your article’s general findings, and how your group responded to the shared annotation questions. 
· Remember, each of you read a different article; you may need to provide some background for the others before they can understand what you are describing. 
· Do not just give simple answers; provide specific evidence or examples from your article to support your answers. 

4. Before your group breaks up, write down the 1-2 most important take-away ideas or examples of scientific writing that you will take back and share with your original lab group. For instance you might pick:
· An exceptionally well-written or executed example 
· An obvious example of what NOT to do
· A point that you think many students might be confused by or struggle with
· A good feature shared by all of the papers that your section group talked about.

5. Return to your regular lab group & summarize what you learned
· Each person in your group should take 1-2 minutes to summarize the 1-2 most important take-away ideas or examples of how to improve your report writing that your temporary group chose, and why they were chosen. 
· Talk about specific solution for six problem areas in lab reports. 

Your TA may bring the entire class back together and ask selected section groups to share their responses or ask follow-up questions for the whole class to discuss.

Before Leaving Lab Next Week
Write a short summary of what you learned from today’s primary literature discussion in your lab notebook. There is no specific format you need to follow. The goal is capture what you have learned today so you can return and review it again later.

This entry should not be more than 1-2 pages. Bullet lists are fine. 


Guide for Article 1
Weitz JS, and SW Wilhelm. 2012. Ocean viruses and their effects on microbial communities and biogeochemical cycles. F1000 Biology Reports (review; online only, doi:10.3410/B4-17) B4-17.

Reading Instructions
This article goes more deeply into background material for this Topic. The article is fairly straightforward to read. Do not focus on specific terms that appear once or twice; look for the major concepts that extend the introductory background from lab last week.

Specific Questions for This Article/Group
1. What are the major forms of organic matter in the ocean environment, and how are they generated? Where are they located? How do the different forms interact with each other?

2. What role do nutrients play in determining the infectivity of cyanophages?


General Questions for All Articles/Groups
1. Structuring good arguments.
· Find at least 1 example of a well-structured, convincing argument where you can see the three “claim-evidence-reasoning” elements. Be ready to explain what the 3 elements are specifically.
· Try to find and mark at least 1 example of a weak argument. Be ready to explain what features or traits make this an example of a weak argument?

2. The difference between SUMMARIZING data and INTERPRETING data.
· Find at least 1 PAIR of excerpts demonstrating the difference between summarizing data, and interpreting data. Be ready to briefly explain how they are different.

3. Going deeper with data INTERPRETATION. How to combine data to build a LARGER discussion or argument.
· Based on this article, and what you know about the redox system in the light reactions, which elements from photosynthesis are chemically the most challenging? What is the evidence?
· How does the data presented in this article extend or expand on what you learned about how photosystems function in Exercise 2 last week? Mark specific points in the text to support your conclusions.

4. Using your own data and data from cited sources to build a LARGER argument.
· Find 1-2 citations that appear in BOTH the Introduction and Discussion sections. For each citation, briefly explain how or why the statement supported by that citation is a relevant or essential part of a larger argument.

5. How to identify and remove extraneous information. (Note: each group member should respond to this prompt for a different section.)
· Look at ONE section of this article. What could be removed without losing essential information? Why? 
· What could be modified or reduced by at least half without negatively affecting the quality of the article? Why?

6. How to use tense appropriately.
· Mark 3-4 parts of your assigned article that are in past tense, 3-4 in present tense, and 3-4 in future tense. What pattern do you see; where is each type usually located or used?




Guide for Article 2
Shan J, Y Jia, MRJ Clokie, NH Mann. 2008. Infection by the “photosynthetic” phage S-PM2 induces increased synthesis of phycoerythrin in Synechococcus sp. WH7803. FEMS Microbiol Lett 283:154–161. 

Reading Instructions
This article is an example of the kind of data analysis and interpretation everyone will be doing in their experiment: using indirect measurements to infer changes in a biological system. When reading it, be aware that it has a fairly dense Methods section. Do not get bogged down in the SDS-PAGE, QRT-PCR, and other assays. Everything they describe are standard methods. Also do not get too bogged down by the terminology. Focus mainly on what the RATIOs of measured levels of molecules mean in terms of bacterial cell biology. 

Specific Questions for This Article/Group
1. Why did the authors choose this particular host-virus pair for studying host-virus interactions?

2. What is the primary change in bacterial function after phage infection? How do the authors infer that change is occurring from the data presented?

3. How specifically does the cyanophage trigger or drive the observed changes? What specific benefits does the infecting cyanophage gain from the specific changes observed? 

4. How are the methods for evaluating PUB, PCB, PEB, and chlorophyll a levels in this article similar to and different from the method we will be using in lab? 

General Questions for All Articles/Groups
1. Structuring good arguments.
· Find at least 1 example of a well-structured, convincing argument where you can see the three “claim-evidence-reasoning” elements. Be ready to explain what the 3 elements are specifically.
· Try to find and mark at least 1 example of a weak argument. Be ready to explain what features or traits make this an example of a weak argument?

2. The difference between SUMMARIZING data and INTERPRETING data.
· Find at least 1 PAIR of excerpts demonstrating the difference between summarizing data, and interpreting data. Be ready to briefly explain how they are different.



3. Going deeper with data INTERPRETATION. How to combine data to build a LARGER discussion or argument.
· Based on this article, and what you know about the redox system in the light reactions, which elements from photosynthesis are chemically the most challenging? What is the evidence?
· How does the data presented in this article extend or expand on what you learned about how photosystems function in Exercise 2 last week? Mark specific points in the text to support your conclusions.

4. Using your own data and data from cited sources to build a LARGER argument.
· Find 1-2 citations that appear in BOTH the Introduction and Discussion sections. For each citation, briefly explain how or why the statement supported by that citation is a relevant or essential part of a larger argument.

5. How to identify and remove extraneous information. (Note: each group member should respond to this prompt for a different section.)
· Look at ONE section of this article. What could be removed without losing essential information? Why? 
· What could be modified or reduced by at least half without negatively affecting the quality of the article? Why?

6. How to use tense appropriately.
· Mark 3-4 parts of your assigned article that are in past tense, 3-4 in present tense, and 3-4 in future tense. What pattern do you see; where is each type usually located or used?



Guide for Article 3
Bailey S, MRJ Clokie, A Millard, and NH Mann. 2004. Cyanophage infection and photoinhibition in marine cyanobacteria. Res. Microbiol. 155:720–725. doi:10.1016/j.resmic.2004.06.0022004. 

Reading Instructions
Ignore details of genome analysis in Section 3; look for the general information that you can take away. Focus on understanding the mechanism behind photoinhibition and why it is important, which the authors talk about in Sections 4 and 5. In Sections 6 and 7, do not worry about the biochemical details; focus mainly on what they predict could be POSSIBLE given the genes that the S-PM2 virus carries.

Specific Questions for This Article/Group
1. Why would the mechanisms regulating host-virus interactions be different between a marine vs. freshwater environment?

2. How do cyanobacteria deal with damage caused by excess light exposure normally? How is excess light damage connected to the redox reactions of the photosystems?

3. How does expression of the proteins encoded by the cyanophage genome produce benefits for the phages? Do these changes benefit the host, damage the host, or have no effects on the host? 

General Questions for All Articles/Groups
1. Structuring good arguments.
· Find at least 1 example of a well-structured, convincing argument where you can see the three “claim-evidence-reasoning” elements. Be ready to explain what the 3 elements are specifically.
· Try to find and mark at least 1 example of a weak argument. Be ready to explain what features or traits make this an example of a weak argument?

2. The difference between SUMMARIZING data and INTERPRETING data.
· Find at least 1 PAIR of excerpts demonstrating the difference between summarizing data, and interpreting data. Be ready to briefly explain how they are different.

3. Going deeper with data INTERPRETATION. How to combine data to build a LARGER discussion or argument.
· Based on this article, and what you know about the redox system in the light reactions, which elements from photosynthesis are chemically the most challenging? What is the evidence?
· How does the data presented in this article extend or expand on what you learned about how photosystems function in Exercise 2 last week? Mark specific points in the text to support your conclusions.

4. Using your own data and data from cited sources to build a LARGER argument.
· Find 1-2 citations that appear in BOTH the Introduction and Discussion sections. For each citation, briefly explain how or why the statement supported by that citation is a relevant or essential part of a larger argument.

5. How to identify and remove extraneous information. (Note: each group member should respond to this prompt for a different section.)
· Look at ONE section of this article. What could be removed without losing essential information? Why? 
· What could be modified or reduced by at least half without negatively affecting the quality of the article? Why?

6. How to use tense appropriately.
· Mark 3-4 parts of your assigned article that are in past tense, 3-4 in present tense, and 3-4 in future tense. What pattern do you see; where is each type usually located or used?



Guide for Article 4
Jassim SAA, RG Limoges. 2013. Impact of external forces on cyanophage-host interactions in aquatic ecosystems. World. J. Microbiol. Biotechnol. 29:1751–1762. DOI 10.1007/s11274-013-1358-5

Reading Instructions
You can safely ignore the last sections on the virophages, which are beyond the scope of what we will talk about in this Topic. 

Specific Questions for This Article/Group
1. What NORMAL environmental factors and conditions are the primary drivers of cyanobacterial growth? How do these environmental factors affect cyanophage replication and life cycles? Is the effect greater on lysogenic or lytic cycles?

2. How do anthropogenic changes affect cyanobacterial growth? How do they affect cyanophage infection and replication? 

3. This is not answered in the review, but is more thought question. WHY do anthropogenic and normal environmental variation affect virus life cycles? Why don't viruses simply ignore their environment?

General Questions for All Articles/Groups
1. Structuring good arguments.
· Find at least 1 example of a well-structured, convincing argument where you can see the three “claim-evidence-reasoning” elements. Be ready to explain what the 3 elements are specifically.
· Try to find and mark at least 1 example of a weak argument. Be ready to explain what features or traits make this an example of a weak argument?

2. The difference between SUMMARIZING data and INTERPRETING data.
· Find at least 1 PAIR of excerpts demonstrating the difference between summarizing data, and interpreting data. Be ready to briefly explain how they are different.

3. Going deeper with data INTERPRETATION. How to combine data to build a LARGER discussion or argument.
· Based on this article, and what you know about the redox system in the light reactions, which elements from photosynthesis are chemically the most challenging? What is the evidence?
· How does the data presented in this article extend or expand on what you learned about how photosystems function in Exercise 2 last week? Mark specific points in the text to support your conclusions.

4. Using your own data and data from cited sources to build a LARGER argument.
· Find 1-2 citations that appear in BOTH the Introduction and Discussion sections. For each citation, briefly explain how or why the statement supported by that citation is a relevant or essential part of a larger argument.

5. How to identify and remove extraneous information. (Note: each group member should respond to this prompt for a different section.)
· Look at ONE section of this article. What could be removed without losing essential information? Why? 
· What could be modified or reduced by at least half without negatively affecting the quality of the article? Why?

6. How to use tense appropriately.
· Mark 3-4 parts of your assigned article that are in past tense, 3-4 in present tense, and 3-4 in future tense. What pattern do you see; where is each type usually located or used?


