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First & Last Name:

NOTE: Packets are due after completing Part 5. Check each page to be sure all blanks are completed.

Period/Hour:

Driving Question: How can we communicate our findings?

Anchoring Phenomenon: We have now completed an experiment measuring
the effects of a treatment on animal growth. How can we share our findings
with other people? Why is this necessary? And how can we structure our
writing so that we can clearly and efficiently convey our findings to others?

Deeper Questions
1. How do scientists systematically report their findings?

2. How does peer review ensure more credible papers are published?
3. How should we organize scientific writing so that our work can be
communicated as clearly and as efficiently as possible?

Schedule

Part 1: Introduction

- Review of Scientific Writing
Part 2: Core Ideas

- Science Writing Core Ideas
Part 3: Investigation

- Creating a Scientific Poster or Presentation
Part 4: Review & Assessment

- Scientific Presentations
Part 5: Career Connections

- Peer Review Form & Sample Project Rubric

AFNR Standards: AS.01.02. Assess and select animal production methods for use in animal systems based upon
their effectiveness and impacts. AS.02.01. Demonstrate management techniques that ensure animal welfare.
AS.03.01. Analyze the nutritional needs of animals. AS.03.02 Analyze feed rations and assess if they meet the
nutritional needs of animals.AS.03.03 Utilize industry tools to make animal nutrition decisions.

NGSS Standards (PEs & CCCs are summarized below. SEPs are noted throughout the packet).
HS-LS1-2. How bodily systems interact in multicellular organisms. HS-LS1-6. How carbon, hydrogen, and oxygen
from sugar molecules form amino acids and/or other molecules. HS-LS1-7. How bonds of food molecules and oxygen
molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy.

Scale, A
‘ ’ ’ Cause and Proportion, Systems and Energy and Structure and Stability
Patterns Effect and Quantity System Models Matter Function and Change

Semester Schedule

1. Crops Unit
1.1: How can we improve
crop productivity?
1.2: How can we explain crop
growth using atoms?
1.3: How do we design plant
experiments?

1.4: How can we
communicate our findings?
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2. Livestock Unit
2.1: How can we improve
livestock productivity?
2.2: How can we explain
animal growth using cells?
2.3: How do we design
animal experiments?
2.4: Analyzing and presenting
our findings.

W

These materials were partly developed with

assistance from artificial intelligence.

Resource Links: Class Website; Core Ideas; Mastery Check; Writing Template; Example;
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Part 1: Review of Scientific Writing (2.4.1)

Directions -You will use a fictional research paper to review the components of scientific writing. Use the

column on the right to record key ideas, identify challenging words, and keep track of questions.
SEP: Finding & Communicating Information.

Title: Effects of Seaweed Extract on Livestock Rate of Gain and Methane Production

1. Introduction. Can the addition of seaweed extract to the feeding ration of
livestock improve their rate of gain while reducing methane emissions? We
hypothesize that the incorporation of seaweed extract into the diet of livestock will
enhance their rate of weight gain and reduce methane emissions due to high
concentrations of a compound called bromoform, which has been shown to reduce
methane emissions (Machado et al., 2020).

2. Background Information. Methane is a byproduct of ruminant digestive systems
(Smith et al., 2018). Traditional livestock feed contributes to high methane emissions,
exacerbating climate change (Jones & Martin, 2019). Seaweed is rich in a compound
called bromoform, which has demonstrated methane-reducing properties in prior
studies (Machado et al., 2020). This study aims to explore the practicality of using

seaweed extract to improve livestock rate of gain and reduce methane emissions.

3. Methods and Materials. A randomized control trial was conducted with two
groups of livestock: one fed a control diet and the other supplemented with seaweed
extract. Livestock in the experimental group received a daily supplement of 2%
seaweed extract mixed with their regular feed. Methane emissions were measured
using gas sensors. Livestock rate of gain was assessed through regular weight
measurements.

4. Results. Livestock in the secaweed extract group exhibited a 15% reduction in
methane emissions compared to the control group. Furthermore, the rate of gain in
the experimental group increased by 10% over the study period.

5. Discussion and Conclusion. We hypothesized that seaweed extract would reduce
methane emissions and improve the rate of gain in livestock. This hypothesis was
supported by our preliminary results. Further research is needed to confirm these
findings and to explore the underlying mechanisms, profitability, and long-term
effects of this treatment.

6. Reference List

Jones, R., & Martin, D. (2019). Livestock and Methane: The Facts. Agricultural
Emissions Journal, 7(2), 45-58.

Machado, L., et al. (2020). Seaweed Extracts as Methane Inhibitors: A Review of
Current Research. Environmental Science Advances, 14(3), 102-117.

Smith, J., et al. (2018). Methane Emissions in Livestock: Understanding the Factors.
Journal of Agricultural Science, 25(4), 321-335.
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Data Dive Questions - Record your ideas separately (e.g., on a white board or scratch paper).

I.
2.

What are the key points from this reading?

How is this an effective example of scientific writing? In what ways does this paper reflect how
scientists communicate with each other in a systematic and predictable manner?

How could this writing be improved? What changes would make this a more effective example of

scientific writing?

In what ways is their experimental design effective? How would their methods result in valid and

reliable results?

How could their experimental design be improved? What changes would result in more valid and

more reliable results?

How can this paper prepare us to write more effectively when we prepare our own presentations
later in this packet? How might we use this to enhance our writing and prevent mistakes?

Be prepared to share your group s ideas in a full class discussion.

Part 2: Core Ideas (2.4.2)

Overview: In this activity, you will review a short presentation you used previously to ensure you remember all
key points about scientific writing.

Driving Questions - Record your ideas separately (e.g., on a white board or scratch paper).
SEP: Developing & Using Models

1.

What is a peer reviewed journal? What are the
benefits and drawbacks of these journals?
What occurs at a research conference? How
might this affect work published in journals?
Why do scientists use such a rigid style of
writing and communication?

How should the title of a scientific paper or
presentation be written to be effective?

What is an abstract and what does it include?
What content does the introduction include?

10.
I1.

12

. How should a paper cite its sources?

What is the purpose of including background
information in the introduction?

What is the purpose of the methods section
and how is it usually written?

What is the purpose of the results section and
how is it usually written?

How should a caption for a graph be written?
What is the purpose of the discussion &
conclusion? What info does it include?

WATIRFORD AGRISCIENCE
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Part 3: Science Writing (2.4.3)

Overview: Effective communication is vital in science. Scientists must share their findings to allow others to
build upon their work and make new discoveries. Scientists write using a standardized format to ensure
consistency and predictability. This enables readers to locate specific information more quickly. You can see an
example in Part 1 of this packet. Science writing includes the following components:

1. Title: a title includes the study subject, independent and dependent variables, and the outcome. Authors
are usually listed alphabetically by last name below the title. You should also include your school.

2. Abstract: this is a summary of the entire publication. It summarizes key info as succinctly as possible.

3. Introduction: this summarizes the study subject, the research question (RQ), hypothesis, and rationale.
It should also describe how the independent & dependent variables are related. It also provides a brief
overview of the methods and how they relate to the RQ and hypothesis.

4. Background Information: these are the concepts & facts from credible sources to help the reader
understand your work. All facts should be followed by parenthetical citation indicating the source
[(Author, Year) [] (Smith, 2022)]. Include images or visual data to help your reader understand how
changes at the cell or molecular level affect observable outcomes and changes.

5. Methods & Materials: this summarizes how the experiment was conducted. It should resemble a
cookbook recipe with enough detail that others could replicate your work. Justify ~zow your methods
enable you to test your research question & hypothesis. Critique the effectiveness of your methods - how
were they effective and how could they be improved?

6. Results: this provides all relevant data and observations from your experiment. It should also include at
least one graph or table summarizing your data. A caption should describe trends and patterns data using
ratios or percentages, and how these relate to the RQ and hypothesis. Both the x- and y-axis must be
labeled. Explain if your data is reliable. Acknowledge your data’s limitations for testing your hypothesis.

7. Discussion & Conclusion: First, restate your RQ & hypothesis, and explain whether your data support
or refute your hypothesis. Then use data and evidence from your investigation and other sources to
support your conclusions about the phenomenon you investigated and identify cause-and-effect
relationships. Next, critique the strength of your evidence and conclusions and acknowledge their
limitations. Conclude by proposing a solution to a problem using your data, evidence, and information.
Consider alternative arguments/explanations/solutions and use evidence to critique their validity.

8. Reference List: this is the alphabetical list of all the sources used to create your paper. All sources used
for this experiment should be cited using APA citation (Last Name. First Name. (Year). Title. Source.).
Anything cited in this section should also be cited parenthetically (Author, Year) where it is mentioned
in your presentation. For example, if you use research by J. M. Tisdall about soil organic matter, you
would cite this in two places:

1) A parenthetical citation after the sentence with the info: (Tisdall, 2020).

2) A full citation in the References: Tisdall, J. M. (2020). Formation of soil aggregates and accumulation of soil
organic matter. In Structure and organic matter storage in agricultural soils (pp. 57-96). CRC Press.
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Part 3B: Scientific Writing Checklist (4.4.3b)
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Overview: Use your findings to create a poster, paper, or presentation. Your work needs all of the following.

1. Imtroduction

Criteria

Yesfll | Kind of

Mat et

1a

Create a testable research question (RQ) based on an authentic real-world phenomenon.

1b

Develop a hypothesiz based on the RQ that can be directly measured with data.

1c

Provide a rationale for the hypothesis based on models, data, credible evidence, and/or reasoning.

1d

Identify the independent varable (IV) & dependent variables (DV); explain the relationships batween them.

1e

Explain how specific changes to this system (V) affect outcomesi/stability in this system (DW).

Practcas. Asking Cuisvons. Faniing & Comueang an mrestgaton, O ing Concaprs. SltaTy & Change

Total|

2. Background

Criteria

Yesfl! | Kind of

Mat et

Accurately summarize scientific information needed to understand the RQ and hypothesis.

Zb

Evaluate various sources of information and use only credible & accurate sources in project.

2c

Properly cite all sources used in the project with both parenthetical and APA formats.
Parenthetical: (Last Name, Year) APA: Last Name, First Name. (Year). Title. Source.

2d

Communicate ideas effectively across multiple formats (written, visual, verbal, etc.).

Explain how cell structures andior molecular substances affect measured functicns & outcomes.

Practicas: Dbfaining, £ el o [= Coteaply’ Stuckrns £ Fonclion

Totad|

120

3. Methods

Criteria

Yesfll | Kind of

Mat et

3a

Provide a detailed materials list summarizing all items needed for this investigation.

Summarize the methods 20 others could easily replicate the same experiment.

3c

Explain how the methods specifically answer the RO and test the hypothesis.

Critique the limitations of your methods f&g., sample size, trials, authenticity, relevance to RQ, etc.).

3e

If using a model, simulation, or model organism, summarize why it was chosen and how it effectively
represents a more complicated phenomendon.

Practicas. Flantisg & C an ieestgaton, G g Cencier. Modes

Totad|

4. Results

Criteria

Yesll! | Kind of

Mal vet

Collect and analyze data and explain key trends and pattemns across your data.

Create an effective visualization of your data {graph, char, etc.) with labeled parts and a detailed caption.

Use mathematical functions (ratios, rates, percents, etc.) to make accurate conclusions about your data.

Aszess the validity of your data using statistical methods (e.qg., standard error) and/or by comparing with
other credible sources of info & evidence.

gl1& |B|E|8

& and explain the limitations of your data and its ability to address your RQ and hypothesis.

Practieas: Asabing atd interpafing Dal, Mamemates and Comaulatosal Thinking. Cressccling Concesls: Famrd, Scak. Proposion, £ Oeastly

Totad|

120

5. Discusslon

Criteria

Yestl! | Kind of

Mot Yet

Restate your RO & hypothesis, and explain whether your data support or refute your hypothesis.

Use data and evidence from your investigation and other sources to support your conclusions about the
phenomenon you hvamlgated and identify cause-and-effect relaticnships.

Critigue the strength of your evidence and conclugions and acknowledge their limitations.

Propose a solution to a problem using your data, evidence, and credible information.

gl2gE (&

Congider alternative arguments/explanaticns/solutions and use evidence to critigue their validity.

Practeas. T B Evicti Bl A L= Cansapls’ Causd £ Efsct

Totad|

6. Genaral

Criteria

Yes!! | Kind of

Mol vet

g

Evaluate animal production methods for their effectiveness and environmental impact. (A5.01.02).

Bb

Demonstrate management technigues that ensure animal welfare & well-being (AS.02.01).

Analyze the nuiritional needs of animals as they relate to growth and productivity (AS.03.01).

Use evidence and data to develop & defend claims about cellular respiration and how it pertains o
measurable changes at the organismal level. (HS-LS1-T).

Project is free of errors (factual, spelling, grammar, etc.) and reflects the work of adult professionals.

=22 |8

Students collaborated to evenly divide work, overcome obstacles, and effectively use time & resources.

Praciivas: C L= Eid Budad A G Cantdly’ S & Finefnn, Modals Paleme Cicdd & B

Totad

Comments:

Final Score:
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Part 4: Science Presentations (2.4.4)

Overview: You will be presenting your findings as a group to conclude this unit’s project. For your
presentation, you will need to break up roles below among the people in your group. If you have less than four
people, some individuals may need to do multiple sections. Be sure to address all of the following as you
present. You can have speaking notes. However, avoid speaking directly from notes if possible when presenting.

Partner 1: Introduction
1. Begin by stating the research question, hypothesis, and rationale.
2. Identify the independent and dependent variables and explain the relationship between them.
3. Next, summarize background information that your audience will need to understand in order to
comprehend and appreciate your work. For example, if you are discussing animal growth, you need to
provide information about how animal cell function enables animal bodies to function and gain mass.

Partner 2: Methods
1. Begin with a summary of the methods you used to test your hypothesis (7o test this hypothesis, we...)
2. Then state all the materials used to conduct your experiment (We used the following materials...)
3. Address sample size, trial numbers, and constants; explain how these affect your data’s reliability.
4. Critique your choice of model organism; explain how it is effective for investigating this phenomenon.

Partner 3: Results

1. Begin with a graph of your data. Summarize the patterns and trends in the data. Be sure to explain how
the x-axis and y-axis are labeled to support your audience’s understanding.

2. Next, fully explain whether the results support, refute, or do not affect your hypothesis using
mathematical analysis (ratios, percentages, etc.).

3. Assess the validity of your findings using either statistical analysis and/or comparing to other similar
studies.

4. Conclude by addressing other observations made during the experiment that might be relevant.

Partner 4: Conclusion

1. Begin by restating the research question and hypothesis.

2. Next, explain whether your team has decided that your hypothesis is correct or incorrect based on your
data (or if you are unable to determine this at this moment). Justify this stance with evidence/reasoning.

3. Third, state the confidence you have in your results. Is this enough to answer your research question
once and for all? Are your methods able to provide data that fully supports valid conclusions?

4. Propose a solution for a real-world problem using your data and evidence.

5. Address possible alternative arguments or explanations for your work and critique their validity.

Questions: You should prepare for follow-up questions from your instructor. Potential examples include:
1. How do animals grow and gain mass? What occurs at the atomic and molecular to enable this?
2. What occurs during cellular respiration? Where does this process occur? Why is it important to cells?
3. What occurs during biosynthesis? Where does this process occur? Why is it important to cells?
4. How did your treatment affect animal growth and productivity? How do you think it changed the
movement of atoms & molecules into or out of the cell? How did it affect cell function?
Who might benefit from your work? How and why would your findings be useful to others?
6. How does your work reflect core principles of scientific investigations? How could it be improved?

W
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Part 5: Career Connections: Peer Review (2.4.5)

Overview: In small groups or individually, you will rank each other’s contributions to your work. This will help
you to better understand any strengths and weaknesses that might affect your job performance in the future.

Directions: Please evaluate your group as well as yourself on the basis of contributions and effort on a scale of
(did nothing) 1 to 5 (outstanding). Provide a reason for your score — why did you give that score?

Group Member Name: Score: 1 2 3 4 5 (circle one)

Reasoning for this score:

Group Member Name: Score: 1 2 3 4 5 (circle one)

Reasoning for this score:

Group Member Name: Score: 1 2 3 4 5 (circle one)

Reasoning for this score:

Your Name: Score: 1 2 3 4 5 (circle one)

Reasoning for this score:
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