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This tutorial includes three complete studies that consists of the experimental design, data collection and reporting.  The three tutorial includes examples of the following types of designs for an animal research study:
1.  A simple Unpaired T-Test study
2. A more complex Factorial ANOVA study with secondary and sex blocking factors.  
3. An ANOVA study which has thee comparative conditions.
4. A repeat measures ANOVA for a time series study. 
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[bookmark: _Toc3193991]introduction
[bookmark: _Toc3193992]STUDY MANAGER LINK
Seralogix Study Manager runs on Amazon Web Services so there is no local software installation. Please access the Seralogix Study Manager demo version 2  at:  http://demo.seralogix.com/sign-up . A typical signup form is displayed which should be self-explanatory. Go ahead and fill it in. Your email that you enter will be the user name for future login. If you are going to use the user name and password for future testing, you should make note of your created user name (email) and password.  After filling in the form and clicking on accept terms and the “I’m not a robot” and “Sign Up” button, you will next see a “Studies” page with a “Create Study” button.  At this time a statement on the page should say “No studies have been created” since this is your first time to login.  Before creating a study lets fill in your user profile first. 
[bookmark: _Toc3193993]USER PROFILE
On the upper right hand corner click on the inverted triangle and then click on “Profile”.  We suggest you fill in your email and organization name minimally and fill out as much as you care to complete and click on “Save Changes”.  Fake emails are ok if you don’t want to use a legitimate one. Just remember it for future login. When done entering your profile, just click the save button.  Next you are ready to create a study.
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[bookmark: _Toc3193994]CREATE A STUDY FOR UNPAIRED T-TEST EXPERIMENTAL DESIGN
After saving or updating your profile you should be back on the Studies page where you see a button to CREATE STUDY. If not, click on Seralogix logo left hand top page.  If there is a text box stating “No studies have been created” then you will need to click on the “CREATE STUDY” button.  A form appears to let you name your first study.  After entering the study name like “my first T-Test study”, the “Create Study” button is enabled and you should click it. The next form to appear is the Studies list page.  If this is your first study, only one study should be listed.  Note that you should complete the T-Test tutorial first since it is referred to frequently in the other following tutorials.
The Study Manager is composed of five modules.  To the right of your new study name are a set of buttons that are used to access each of the modules.  The functionality of the modules are:
1) Design – Create an experimental design and run power and sample size calculations.
2) Data – Electronic data capture for the study protocol created in Design.
3) Report – Create a report for the Design module and/or data analysis of data collected in Data module.
4) Team – Invite other members of your team to assign them a role in the study design and data collection workflow.
5) Experts – On-call technical support and access to experts (online chat, trouble tickets, forum, etc.)
[image: ]
The Design step must be completed before you can access the Data module.  You can access the Team, Expert modules at any time.  




[bookmark: _Toc3193995]Design Module (T-Test study)
[image: ]OK, so now you have created a blank study, you can begin defining your experimental design by clicking on the Design Icon .

[bookmark: _Toc3193996]STUDY DESCRIPTION PAGE (T-Test study)
The first page is a form to enter study descriptive information.  Several of these forms ask for descriptive information that is used both in defining the experimental design and for capturing information needed for compliance with the ARRIVE guideline for reporting of animal research studies.   IMPORTANT, a **  indicates that the form field must be completed.  If not completed, you might not be able to proceed to the next page or an error in analysis may occur. 
[image: ]You may enter any values or pick from the drop down list to complete a form field. You will find a grey circle with a ? inside        next to every form field which provides help/guidance on each of the entries.  When done completing the form, you must Click SAVE on the bottom of page. Note that on many pages, there are required fields that must be filled in.  For this demo version a lot of the required fields are disabled to allow for more rapid application testing.  You cannot save a design step until all required fields are completed.  Pop-up warnings will let you know if this happens. After Save is successful you are able to click on the NEXT: CONDITIONS button to continue to fill in the next form.






[bookmark: _Toc3193997]STUDY CONDITIONS PAGE (T-Test study)
In this step of the study design, you will define the treatment and control groups that will be required to support the tests to prove your hypothesis, and specify the treatments (interventions) that will be administered across these groups
[bookmark: _Toc3193998]Conditions Statement.  Enter any phrase such as Treatment versus Control.
[bookmark: _Toc3193999]** Groups.  This is where you will define your study groups. For a simple T-Test you will only have to create two groups. Click on the add icon.Add Group (click)
Add Treatment (click)

A pop-up form appears for you to name your group and define it as either a treatment or control type group.  Name your group “Treated Drug A”.  Select Group Type as treatment.  The Control Type dropdown list will be disabled.  Select male for the Animal Subject Sex. Click on ADD GROUP to save the group.
[image: ]
Now add a control group.  Click on the Add Group icon and name the group “Untreated”.  For Group Type select Control Group.  Now for Control Type you will have a list of possible control types.  Let’s select “Negative Control”.  Select male for the animal Subject Sex. Click on ADD GROUP to save the group.
Make sure that the “Treatment and control groups share the same animal subjects check box is unchecked.  This means that different animal subjects will be employed for the control and treatment groups (i.e., two independent groups and not paired groups). 
You are done defining the groups. 
[bookmark: _Toc3194000]** Treatments.  Next we define the treatment (intervention) that will be used in the study.  With a simple T-Test there will be only one treatment although you can define multiple treatments for other types of studies.  Click on the Add Treatment icon and fill in the Add Treatment form as shown below.  Click on ADD TREATMENT when finished.
[image: ]
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: SPECIES button to continue to fill in the next form.

[bookmark: _Toc3194001]

STUDY SPECIES PAGE (T-Test study)
In this step of the study design, you will specify the species, strain, and other subject characteristics that together produce an animal model to deliver the desired correlation (e.g. animal to human extrapolation).
[bookmark: _Toc3194002]** Species.  In this drop-down list select “mouse” as the species.
[bookmark: _Toc3194003]** Strain/Breed.  You must click on the “Treatment Group. Treated Drug A” Update icon to assign a strain.  Select the A/J strain in the table and then click on “Select Strain” to save in your design. Next do the same for the “Control Group. Untreated” and select the same strain. You now have selected a strain of mice for your two groups.  It doesn’t have to be the same strain in each group if you are contrasting one strain against another.
[bookmark: _Toc3194004]** Age Range.  Age range can be any reasonable age like 5 weeks to 6 weeks.
[bookmark: _Toc3194005]** Weight Range. Weight range can be like 19 to 21 grams.
[bookmark: _Toc3194006]Animal Model.  Select experimental model.
[bookmark: _Toc3194007]Conservation Status.  Select Laboratory Animal. 
[bookmark: _Toc3194008]Bacteriological Status.  Select Clean Conventional.
[bookmark: _Toc3194009][image: ]Viral Status.  Select Conventional.
[bookmark: _Toc3194010]Pain/Stress Classification.  Select Category C
[bookmark: _Toc3194011]Euthanasia.  Yes
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: ENIVORNMENT button to continue to fill in the next form.
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[bookmark: _Toc3194012]STUDY ENIVRONMENT PAGE (T-Test study)
Any selection / entry is ok on this page.  This should be self-explanatory, but you can click on the help icon if you need more guidance. When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: Facilities button to continue to fill in the next form.






















[bookmark: _Toc3194013]STUDY FACILITIES Page (T-Test study)
Any selection / entry is ok on this page. This should be self-explanatory, but you can click on the help icon if you need more guidance.
The purpose of the Room Configuration is to associate your group of subjects to either one or more rooms.  For example you may be studying an infectious agent and you keep your control groups in a normal lab room, but the infected subjects are in an isolation room.  This allows you to assign your subjects for later reporting or for use as a blocking factor.  You can fill it in or leave blank for now.
Animal Subject Sourcing is a drop down menu.  For now just select All Bred Inhouse. But you can explore Out sourced and add your own vendor of animal subjects.
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: Design button to continue to fill in the next form.

[bookmark: _Toc3194014]STUDY DESIGN page (T-Test study)
In this step of the study design, you will define secondary, blocking, and response factors for your study, as well as a basic data collection strategy, and then specify the timeline for treatment and data collection events.  But for T-Test there is no secondary or blocking factors, only a response factor to create.
[bookmark: _Toc3194015]Secondary Factors.  Do not create any secondary factors.  This will make the design a Factorial design if you do.
[bookmark: _Toc3194016][bookmark: _Toc3194017]Blocking Factors.  Do not create. 
[image: ]** Response Factor.  You must create only one response factor. Click on the Add Response Factor icon button.  A pop up dialog box appears.  







**  Check the checkboxes for both Treated Drug A (assuming that is what you named the treatment group) and Untreated.  This means that you plan to sample for this response factor on both the treatment and control groups.  It is your outcome response that will be contrasted between the two study groups. 
	** Check on Create your own custom response factor. The dialog box will expand and you need to complete the remaining form fields.
		**Type of Response Factor. Select Continuous
		**Method. Any  method name will do.  Let’s call it “total body weight”
		**Description.  Body weight.
		**Units. Enter grams.
		Intervention.  leave blank
Click on NEXT and a new form appears in the pop-up to enter your estimated means and standard deviations which are used to compute effect size for your response factor.
	** Cost.  enter a  value, let’s say $20 as a cost of this test.
** Measure response factor for:   For the Male subjects enter the following values for your desired change between control and treatment.
	Treatment Group (Treated Drug A).  		 	male
					Population Mean.  				105
					Standard Deviation				20
					Target Mean					90[image: ]
	Control Group (Untreated).				male
				Population mean					105
				Standard Deviation 					20
				Target mean						105
Note: The Treatment group population mean should always equal the control group population and target means (true for most studies). From the entered mean and standard deviation values and effect size will be calculated for you.  Later you can change effect size and edit mean and standard deviation values if you want to do “what if” analysis for your study.
Now click on “Add Response Factor” to save this custom created measurement to your design.
[bookmark: _Toc3194018]Data Collection.  This is a feature that is eventually employed in the Data module.  It allows you to define a sampling data set that you may commonly use.  For now we can assume that only one data set is being defined by you. 
** Number of Data Sets:  set to 1
** [image: ]In the Data Collection table for Data Set 1 enter a name for the data set.  Let’s call it “Common Protocol”.  Then under the “Includes Response Factor Column, select the available response factor that we had just created above.  In the case above it was called “Body Weight”.

[bookmark: _Toc3194019]** Timeline.  The timeline is an important feature which allows us to define simple and complex experimental designs.  For the T-Test, the timeline can be thought of as a sequence of events that you will perform in your study, beginning with control sampling, then treatment, and then post-treatment sampling.  To begin, click on the Add Timeline Event icon. 
** We begin with the first sequence where we will be sampling the groups pre-treatment. In this new event pop-up enter the following:
	** Event Type:  Select Control Sample.  This is the first event to occur in the study.
	** Groups:   Select both groups (treated Drug A and untreated)
	** Data Source:  Manual Entry (used later in Data collection only)
	Schedule:  will be “When Ready”  (this is by default)
	Treatments:  no entry
** Data Sets: select “Common Protocol” (remember this includes the response factor)
	** Sacrifice:  No
[image: ]
Click on green ADD EVENT button when done defining the first event for control sampling.
** Now let’s add the next event which is the treatment.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Treatment
	** Groups:   Select only Treatment: Treated Drug A” group
	** Data Source:  Manual Entry
	** Schedule:  1 day after Control Sample #1
	** Treatments:  Drug A
	Data Sets: none
	** Sacrifice:  No
Click on ADD EVENT to save it.
** Now let’s add the last event which is the post-treatment sample.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Post-Treatment Sample
	** Groups:   Select both groups (treated Drug A and untreated)
	** Data Source:  Manual Entry
	** Schedule:  3 day after Treatment #1
	Treatments:  none
	** Data Sets: “Common Protocol”
	** Sacrifice:  No
Click on ADD EVENT and your finished Timeline table should look like the image below:
[image: ]










Click on SAVE to save this form, then click on NEXT: ANALYSIS button to continue.




[bookmark: _Toc3194020]STUDY ANALYSIS PAGE (T-Test study)
In this step of the study design, you will be able to iteratively experiment with parameters for the predictive strength of your study's test results and see what animal subject sample sizes and associated costs are required to achieve these results.
When you clicked on the “NEXT: ANALYSIS” button from the Design page, you automatically launched the decision engine to determine which algorithms should be employed.  It also conducted the initial power and sample sizing calculations based on your preliminary entries for your response factor values. 
You should now be looking at the preliminary experimental design results for your study as shown below:



[image: ][image: ]Effect Size Calculator


The output shows the preliminary results for a Significance level of 0.05 which is the initial default value.  The effect size was calculated to be 0.75 from your initial means and standard deviations entered for the response factor earlier.  The sample size of 29 animal subjects for each group was calculated to have a study Power of 0.8 given the other parameters.   
The plot of power versus sample size shows three curves.  Only for the t-test, do we show the impact of having a higher and lower effect size bounding the “target” effect size of 0.75.  This is provided to show the researcher the sensitivity of his/her study for detecting biological effect for any given sample size. It is only done for the t-test. 
To explore the impact of other parameter values let’s try changing the effect size. We can do this in two ways.  One by changing the means and standard deviations in the “Effect Size Calculator” (see the “calculator” link below the Effect Size form field), or you can change the Effect Size in the Parameters.  Let’s do the “calculator” first. 
[bookmark: _Toc3194021]Calculator.  Click on Effect Size calculator button to get a popup dialog that displays the means and standard deviation you assigned to the Body Weight response factor.  You can change any of the means and standard deviations or sample sizes. A sample size of 5 is a default value used in the initial calculations.   Standard deviations should be equal and the sample sizes should be equal for both groups.  The means must be unequal or you get a zero effect size that may produce an error.  Or at least return zeros and no plots. Let’s just change the Untreated.male group from 90 to have a new value of 80 and leave all the other values alone.  Click on “Calculate” button to rerun the analysis. Make sample size equal to 5.

[image: ]
Note that the IMPORT PILOT DATA allows you to import a csv file.  Don’t use this right now. It is meant for when you have larger complex data sets like in a factorial study.
The new analysis shows that now we have a larger effect size of 1.25 as a result of your decision to increase the difference between the group means.  The new sample size to have a power of 0.8 and significances of 0.05 is 12 in each group. So it takes fewer animals to detect this change as significant.
[bookmark: _Toc3194022]Parameter calculate.  The other method to see how effect size or any other parameter may change the analysis is through the Parameter interface.  On the main Study Analysis page is a form field labeled “Calculate”.  In the drop-down list, you are provided a set of parameters that you can calculate, based on the values of the other parameters.  You can pick any parameter (let’s say Effect Size) and that parameter will be recomputed based on the user entry of any of the other editable parameter fields.  For example select “effect size”  and effect size goes blank and you can change any of the values for Significance Level, Power, or Sample Size.  You must be reasonable in your values.   The ranges are as follows:
	Significance level :  0.0001 – 1.0  typical is 0.05 (don’t enter a zero)
	Power:  0.01 – 1.0  typical is 0.8 (don’t enter a zero)
	Effect Size:  0.01 – 10  typical 0.2 – 1.4  
	Sample Size:  3 – 100 +  typical 8 – 100   (don’t enter a zero)
	H1:  Hypothesis test type.  select two-sided test (default value).
Let’s say we want to see what happens to effect size if we change the Power to 0.5.  Make sure the Calculate field is showing “effect size”.  Edit the Power (target) value and set it to 0.5.  When you click on the large CALCULATE button (lower right) the analysis engine reruns the design to obtain a new power vs sample size plot and displays any new values in the parameter fields that were recalculated. So now the effect size was computed to be 0.84, sample size of 12 per group, significance of 0.05 and power of 0.5.
If you are happy with the sample sizes, power, and significance then go ahead and click on the NEXT: REVIEW PLAN.  

[bookmark: _Toc3194023]REVIEW PAGE (T-Test study)
[image: ]This brings you to a page that shows the Summary Experimental Design Plan for the number of animal subjects by groups.  Studies with secondary and blocking factors are a lot more interesting than a t-test.  In the view below, you can see that 24 subjects total are required, with 12 in each condition/group.

[image: ]You can export results of your Experimental Design to Word or PDF by clicking on            in the upper right corner of the page.  We will show more on this in the Report description later.
Now click on SAVE AND APPROVE.  This will enable the DATA module select button on the study list page.  Click on the Seralogix logo upper left hand side of page.  This returns you to the main Study page.  

[image: ]

If for some reason you are not back to the list of studies.  Then click on the Seralogix icon in the upper left top corner of the form.  This will bring you back to the Studies page.  Click on the Data icon to enter into the DATA MODULE.  


[bookmark: _Toc3194024]DATA MODULE (T-Test study)
The data module employs your Design module output to set up an animal subject enrollment plan and data collection entry (like a lab notebook, but smarter and tailored for animal research studies).  Now click on Data icon for the study that you created.  This will open the Data module.
[bookmark: _Toc3194025][bookmark: _DATA_SETUP_PAGE_1]DATA SETUP PAGE (T-Test study)
[image: ]This is the first page you see. In this step of the data module, you will specify your preferences for data collection for the study, and set up any custom data fields you may require. 
[bookmark: _Toc3194026]Data Preferences. You can configure the data collection as a “blinded study” in which the subject information is kept secret.  Let’s not select that, but you are welcome to play with the switch to see results in the Enrollment page.  
** Now select the check box for “Let Seralogix generate animal subject IDs
** Check the box for “Generate notifications for scheduled data collection events”.  Pick values to complete the notification fields. Let’s just select General notifications for 1 Hour prior to schedule time for each data collection event.  Then click on the Per Group radio button.

[bookmark: _Toc3194027]Data Set. Recall that we had defined a “Common Protocol” data set that the user employs for their studies.  The minimal list of measurements taken is summarized in the Data table in which you can see that the primary outcome response factors (Total Body Weight) is included.  Note the “ADD LIMIT” button.  If the user wants to ensure that no outliers are enter or that no mistake is made during data entry, the user can add a range limit.  Let’s set the limits to 15 – 25 grams as shown below. Save the Limits dialog box.

[image: ]

The user, can add additional study measurements.  A typical study will have several other important measurements made in a study such as fluid intake, diet, tail length, or even grooming habits.  We can either create these additional fields manually now, or import a set of measurements from ones the user has already created in previous studies.  Let’s add a new custom field for data sampling.  Click on “Add User-Defined Data Field” and a dialog box opens.  Name the measurement “Heart Rate”,  select the category as “Physiology”, Required is “No”, the Type is “Numeric” and the units are in “beats/min”.  And finally, you can add in limits to catch outliers.  Click on the Add Limits switch and enter 60 for Minimum and 200 for Maximum.  Now click on “ADD CUSTOME FIELD”. 

[image: ]
Let’s add two more custom field to help in demonstrating the data collection input form.  Let’s create and enter data for “Tail Length” for anatomy and “Grooming” for behavior as shown in the following screenshot.
[image: ]            [image: ]
After adding the new Custom Fields, click on “SAVE CHANGES” button on the bottom of page.  Then you can click on the “NEXT: ENROLLMENT” button to continue to next page.

[bookmark: _Toc3194028][bookmark: _DATA_ENROLLMENT_PAGE]DATA ENROLLMENT PAGE (T-Test study)
This is where you define/select/assign an actual animal subject for a study.  Information from the Design module is automatically imported to the Data module.  The top table shows the total number of animal subjects you approved to use in the experimental design and how many animals have been assigned as you proceed through the enrollment of individual subjects.  In your experimental design there were 24 total number of animals for the study.  They are all male mouse of strain A/J.

** Click on the “BEGIN ENROLLMENT” button.  The application automatically generates an enrollment form for all the animal subjects.  Now you begin to select your actual animal that you wish to enter into the study.  You can get this information from your “Husbandry” database so that you have age, weight, and any other relevant information.  Note that we are working on an import function to bring in the husbandry data so that you can easily assign your animals in the enrollment process.  For now you have to manually set the subject age, weight, Pathogen screening status, etc.  

[image: ]
The easiest way to enroll animal subjects is by importing them from a husbandry file in a csv format where each row is an animal subject available for studies.  We have imported a file and the subject information is loaded for selection by the user. The file is included with the tutorial.  In our case we need 12 male subjects, but note that the rows of female subjects are red and the one male row on the view is white indicated there are no errors.  From the table as it is scrolled down, 12 mice male subjects are selected. The 
[image: ]

If the user needs to manually enroll subjects than it can be done manually, by clicking on the “Begin Enrollment” and following the steps below:
** Begin by filling in the first subject.  When you enter the age, you are restricted to include a subject within the bounds for min and max age that you set in the Design module for animal subject.  Likewise for weight, you must only enroll a subject within those bounds set previously.  
** Go through all 12 animals and set the desired weights and ages as you see fit.  Select Yes to Pathogen Status and no supplier information is required.  You can add additional animals beyond the automatically generated list if you need to plan for attrition.  Just click on the Add Animal Subject icon at the top of the list to add more subjects. 
Once the minimum number of your animals are enrolled, the Data Plan page is enable.

[bookmark: _Toc3194029][bookmark: _DATA_PLAN_Page]DATA PLAN Page (T-Test study)
The data plan provides you with the listing of the enrolled subjects.  If the randomization was selected in Setup page than the program does a randomized assignment of animals to groups/conditions.  This page will also allow you to reassign subjects to a different group or if you had added more subjects for attrition, you can assign these additional subjects to your group of choice.  The output from this page in the Report Module is a great addendum to add to the experimental protocol. At bottom of form page click on the Next: Collection button to continue.  
[image: ]

[bookmark: _Toc3194030][bookmark: _DATA_COLLECTION_Page_1]DATA COLLECTION Page (T-Test study)
The Data Collection page appears.  There should be a button with “Begin Data Collection”.  Click on the button and a form will appear that is a list of your animal subjects grouped by the event sequence in which you previously defined the “control sampling”, “treatment administration” and “post-treatment sampling. If this is the first time on the Collection page then all your subjects defined as “Control Sample” in the Event column will have “When Ready” in the “Scheduled Data/Time” column. 
[image: ]
To start data collection on an individual subject click on the icon in the “Record” column. A multi-tabbed form appears for you to enter response and custom field measurement data for the subject as shown in the following image. You must enter a date and time.  It cannot be earlier than the current date/time.  Select the “User By Whom Sample Taken”.  This is typically the logged-in user and could be the principal investigator or “data entry” person based on your assigned privileges.  The primary outcome response is the first tab, followed by the Heart Rate Physiology, Tail Length Anatomy, and Grooming Behavior. The form must include who entered the data and the time.  Any required fields not filled in prevent the form from being saved.  There is a lot of subjects to enter data for so you can enter data or just stop your tutorial here.
[image: ]

Click on “SAVE SAMPLE” button and the dialog box will close and save your data entry.  Note: once data is collected on this subject event, the subject event is no longer visible on the Data Collection page.  To see this event you have to select the “View Past Historical Events” radio button at top of page to revisit any completed/saved sampling event data entries.
It is assumed that you will be taking the control sample event data as you sample each subject or just after sampling all your control samples.  So for now you can enter data for all your subjects. As you save the data, the clock starts ticking to when the treatment administration event is scheduled to occur.  A reminder will be emailed to the Principal Investigator.
[image: ]
Once all your initial data for “Control Sample” is entered then your next events (Treatment Administration and Post-treatment Sample) should be the only events showing up in the Data Collection list.
The next event in the list is for “Treatment Administration”.  When it is time to provide treatment to a subject, you click on the icon in the record column.  A new dialog form appears for “Treatment Administration” as shown in figure below.  Like in the sample recording form, you will enter the date/time and the user that is entering the data.  If the planned treatment is correct then you need to click on the check box “Treatment administered per spec?”.  You can enter any notes on the treatment procedure.  Once the form is completed you can click on “Update Treatment” button to save and continue. 
[image: ]
Continue entering the treatment administration event data for each subject as it occurs or all at once if you are entering data after the events.  After each event is saved it is moved to the “historical” list which can be accessed by clicking on the “View past historical events” radio button.
Once all the treatments are complete the event time clock restarts to when the next “Post-treatment sampling” event must be recorded.  In this example the sampling of the response factor for body weight was scheduled for 3 days after treatment for both the untreated and treated groups.  After the elapsed time in your study, you would now collect and record the data for all the subjects listed in the “Post-treatment Sample”.  Like in the previous data recording, a reminder and missed event email will be sent to the principal investigator. 

At any time of data entry or there after, you can go to the “Reports” module to view the raw data collected by clicking on  the Export button in the list of reports in the Data section.  To go to the Reports module click on the Seralogix icon on the top left of page and you will be taken back to the Studies page.  Click on the Reports icon to the right of your study name and you will be taken to the Reports.

[bookmark: _Toc3194031][bookmark: _REPORTS_MODULE][bookmark: _REPORTS_MODULE_(T-Test]REPORTS MODULE (T-Test study)
You access this module to generate reports for the Design and Data Collection modules.  The available reports are shown in the following figure.

Any reports that are not available are shown as disabled (greyed out) icons.  This demo version of the software does not have the ARRIVE Guideline checklist available in this demo software release.  There are three sections of reports:  Design, Data, and ARRIVE Guidelines. [image: ] 
The Design section produces a word or PDF document that captures all the information of your experimental design and power and sample size analysis.  When you click on the download icon, you can choose which file type.  Open the file and you can scroll through the several pages that lists all your entered information and analysis results.
The Data section has Enrollment, Collection Plan, Collection Status, and View/Export.  The Enrollment downloaded file lists the animals that were enrolled in the study.  The Collection Plan lists the allocation of the subjects to the specific conditions.  A randomization method was employed by the program.  The Collection Status lets the user view which events in the data collection timeline has been pending, completed, or late.  The View/Export provides an interface for the user to view data in real-time as the data is being entered or when completed. A summary status is first shown before the user clicks on Load Data as shown in the below.
[image: ]






The next view lets the user examine the data.  In the report below, there are only two events recorded for subjects in the Control/Untreated group. The user can quickly examine the data values and easily export the data to a spreadsheet format for use in other analysis software.
[image: ]




[bookmark: _Toc3194032]CREATE A FACTORIAL ANOVA DESIGN with secondary and blocking factors
Now that you have created a simple T-Test design you can now create a Factorial Anova study design.  In this example you will create a “stress” secondary factor and a “sex” blocking factor.
To begin just create a new study design and name it something like My First Factorial Study.  Now you can just repeat most of the entries that you just did for the T-Test example but there are important differences so we will step through each page.  IMPORTANT, a ** indicates that the form field must be completed.  If not completed, you might not be able to precede to the next page or an error in analysis may occur.

[bookmark: _Toc3194033]STUDY DESCRIPTION PAGE (factorial anova study)
You can enter whatever information you like to describe this factorial study.  A good description might be “Effects of Drug A weight loss on male and female subjects under stress and no stress conditions”.  When done completing the form, click on SAVE button.  After Save is successful you are able to click on the NEXT: CONDITIONS button to continue to fill in the next form.
[bookmark: _Toc3194034]STUDY CONDITIONS PAGE (factorial anova study)
In this step of the study design, you will define the treatment and control groups that will be required to support the tests to prove your hypothesis, and specify the treatments (interventions) that will be administered across these groups
[bookmark: _Toc3194035]Conditions Statement.  Enter any phrase such as Treatment versus Control.
[bookmark: _Toc3194036]** Groups.  This is where you will define your factorial study groups. For this factorial design you will only have to create two groups. Follow the same steps as in the T-Test to create a new group for Treated Drug A and Untreated.  ** The critical difference in the factorial design is that you need to select “Both” for the subject gender in both new groups. We will be using male and female sex for blocking factor.
Select “Both”








You are done defining the groups. 
[bookmark: _Toc3194037]** Treatments.  Next we define the treatment (intervention) that will be used in the study.  With a factorial design there will be only one treatment. Enter the same Drug A information as for the T-Test Click on ADD TREATMENT when finished.
[image: ]
When done completing the form, you must Click SAVE on the bottom of page. After Save is successful you are able to click on the NEXT: SPECIES button to continue to fill in the next form.
[bookmark: _Toc3194038]STUDY SPECIES PAGE (factorial anova study)
In this step of the study design, you will specify the species, strain, and other subject characteristics. Follow the same steps as for the T-Test example.
[bookmark: _Toc3194039]** Species.  In this drop-down list select “mouse” as the species.
[bookmark: _Toc3194040]** Strain/Breed.  You must click on the “Treatment Group. Treated Drug A” Update icon to assign a strain.  Select the A/J strain in the table and then click on “Select Strain” to save in your design. Next do the same for the “Control Group. Untreated” and select the same strain. You now have selected a strain of mice for your two groups.  It doesn’t have to be the same strain in each group if you are contrasting one strain against another.
[bookmark: _Toc3194041]** Age Range.  Age range can be any reasonable age like 5 weeks to 6 weeks.
[bookmark: _Toc3194042]** Weight Range. Weight range can be like 19 to 21 grams.
[bookmark: _Toc3194043]Animal Model.  Select experimental model.
[bookmark: _Toc3194044]Conservation Status.  Select Laboratory Animal. 
[bookmark: _Toc3194045]Bacteriological Status.  Select Clean Conventional.
[bookmark: _Toc3194046]Viral Status.  Select Conventional.
[bookmark: _Toc3194047]Pain/Stress Classification.  Select Category C
[bookmark: _Toc3194048]Euthanasia.  Yes
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: ENIVORNMENT button to continue to fill in the next form.
[bookmark: _Toc3194049]STUDY ENIVRONMENT PAGE (factorial anova study)
Any selection / entry is ok on this page. You can use the same values as in the T-Test example. This should be self-explanatory, but you can click on the help icon if you need more guidance.
When done completing the form, you must Click SAVE on the bottom of page. After Save is successful you are able to click on the NEXT: Facilities button to continue to fill in the next form.
[bookmark: _Toc3194050]STUDY FACILITIES Page (factorial anova study)
Any selection / entry is ok on this page. This should be self-explanatory, but you can click on the help icon if you need more guidance.
** Animal Subject sourcing field should be set to “All bred In-house”
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: Design button to continue to fill in the next form.
[bookmark: _Toc3194051]STUDY DESIGN page (factorial anova study)
In this step of the study design, you will define secondary, blocking, and response factors for your study, as well as a basic data collection strategy, and then specify the timeline for treatment and data collection events.  In this factorial example we will create a “stress” secondary factor and a “sex” blocking factor.
[bookmark: _Toc3194052][image: ]** Secondary Factors.  Click on the Add Secondary Factor icon. A pop-up box appears for you to define the factor.  Name the factor “Stress”.  For the Secondary Factor Role select “Categorical-Ordinal” since we will be defining the levels as low and high.  For the Number of Categorical Levels select 2.  Two fields will be created for you to enter the name of your levels.  For level 1 enter “low” and for level 2 enter “high”.  Click on Add Secondary Factor button to save the factor.
[bookmark: _Toc3194053]** Blocking Factors.  Click on the Add Blocking Factor icon. A pop-up box appears for you to define the factor.  Name the factor “Sex”.  For the Secondary Factor Role select “Sex” since we know that both male and female (a predefined factor) will be used as a blocking factor.  Two fields will be created automatically for you, “Male, Female”.  Click on Add Blocking Factor button to save the factor.
[image: ]
[bookmark: _Toc3194054]** Response Factor.  You must create only one response factor. Click on the Add Response Factor icon button.  A pop up dialog box appears.  
** Check the checkboxes for both Treated Drug A (assuming that is what you named the treatment group) and Untreated.  This means that you plan to sample for this response factor on both the treatment and control groups.  It is your outcome response that will be contrasted. 
	** Check on Create your own custom response factor. The dialog box will expand and you need to complete the remaining form fields.
		** Type of Response Factor. Select Continuous
		** Method. Any  method name will do.  Let’s call it “total body weight”
		** Description.  Body weight.
		** Units. Enter grams.
		Intervention.  leave blank
Click on NEXT and a new form appears in the pop-up to enter your estimated means and standard deviations which are used to compute effect size for your response factor.
	** Cost.  enter a  value, let’s say $200 as a cost of this test.
** Measure response factor for:   Enter values for male and female subjects and for your desired change between control and treatment.
	Treatment Group (Treated Drug A).  	male	female
				Population Mean.  			105	90
				Standard Deviation			20	20
				Target Mean				90	85
	Control Group (Untreated).		male	female
				Population mean			105	90
				Standard Deviation 			20	20
				Target mean				105	90
Note: The Treatment group population mean should always equal the control group population and target means. From the entered mean and standard deviation values and effect size will be calculated for you.  Later you can change effect size and edit mean and standard deviation values.
[image: ]








Now click on “Add Response Factor” to save this custom created measurement to your design.
[bookmark: _Toc3194055]** Data Collection.  Enter the same information as for the T-Test.
** Number of Data Sets:  set to 1
** [image: ]In the Data Collection table for Data Set 1 enter a name for the data set.  Let’s call it “Common Protocol”.  Then under the “Includes Response Factor Column, select the available response factor that we had just created above.  In the case above it was called “Body Weight”.

[bookmark: _Toc3194056]** [image: ]Timeline.  The timeline for this is the same as for the T-test.  It is straight forward.  For the factorial, the timeline can be thought of as a sequence of events that you will perform in your study, beginning with control sampling, then treatment, and then post-treatment sampling.  To begin, click on the Add Timeline Event icon. 
We begin with the first sequence where we will be sampling the control group. In this new event pop-up enter the following:
	** Event Type:  Select Control Sample.  This is the first event to occur in the study.
	** Groups:   Select both groups (treated Drug A and untreated)
	** Data Source:  Manual Entry (used later in Data collection only)
	** Schedule:  will be “When Ready”  (this is by default)
	** Treatments:  no entry
** Data Sets: select “Common Protocol” (remember this includes the response factor)
	** Sacrifice:  No
Click on green ADD EVENT button when done defining the first event for control sampling.
** Now let’s add the next event which is the treatment.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Treatment
	** Groups:   Select only Treatment: Treated Drug A” group
	** Data Source:  Manual Entry
	** Schedule:  1 day after Control Sample #1
	** Treatments:  Drug A
	** Data Sets: none
	** Sacrifice:  No
Click on ADD EVENT to save it.
** Now let’s add the last event which is the post-treatment sample.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Post-Treatment Sample
	** Groups:   Select both groups (treated Drug A and untreated)
	** Data Source:  Manual Entry
	** Schedule:  3 day after Treatment #1
	** Treatments:  none
	** Data Sets: “Common Protocol”
	** Sacrifice:  No
Click on ADD EVENT and your finished Timeline table should look like the image below:
[image: ]








Click on SAVE to save this form, then click on NEXT: ANALYSIS button to continue.

[bookmark: _Toc3194057]STUDY ANALYSIS PAGE (factorial anova study)
In this step of the study design, you will be able to iteratively experiment with parameters for the predictive strength of your study's test results and see what animal subject sample sizes and associated costs are required to achieve these results.
When you clicked on the “NEXT: ANALYSIS” button from the Design page, you automatically launched the decision engine to determine which algorithms should be employed. In this case it decided that Independent Factorial ANOVA was necessary.  It also conducted the initial power and sample sizing calculations based on your preliminary entries for your response factor values.  The neat thing about the Study Manager is that it automatically estimated the values to associate with the secondary and blocking factorials for initializing your study design calculations.  You will be able to modify any of the means and standard deviations for the various contrasts in the “Effect Size Calculator” pop-up later.
You should now be looking at the preliminary experimental design results for your study as shown below:




















The output shows the preliminary results for a Significance level of 0.05 which is the initial default value.  The primary contrast “Treated_Drug_A” effect size was calculated to be 0.43 from your initial means and standard deviations entered for the response factor earlier.  The factorial design had eight groups, a 2 x 2 x 2 (two primary treatment levels: treated and untreated, two secondary stress levels: low and high, and two gender blocking levels: male and female). The sample size of 5 animal subjects for each group was calculated to have an actual study Power of 0.83 given the other parameters and that fact that you cannot have fractional animals in a group.   There may be slight differences in values since the engine uses some random value generation methods to compute missing values for blocking and secondary factor values.
The plot of power versus sample size shows seven curves for the primary contrasts and interactions.  This is provided to show the researcher the sensitivity of his/her study for detecting biological effect for any given sample size and contrast. The detailed table below the power plot provides a list of the computed effect sizes given the initial mean and standard deviation values provided in the response factor and what was estimated by the application for the contrasts and interactions.  To see what values were extrapolated/estimated for the factorial design just click on the “calculator” below the “Effect Size” field. The effect size calculator shows the initial values for the contrasts.
[image: ]
As seen in the pop-up, each contrast is defined by a label that indicates its “cell” in the factorial design.  For example, Untreated.low.female indicates that the group is untreated, has low stress, and are comprised of female subjects. From this table you can determine if you like the estimated values entered by you and the application.  You can make changes as necessary.  
You can also explore the impact of changing other parameter values.   Let’s try changing the effect size. We can do this in two ways.  One by changing the means and standard deviations in the “Effect Size Calculator” (see the “calculator” link below the Effect Size form field), or you can change the Effect Size in the Parameters.  Let’s do the “calculator” first. 
[bookmark: _Toc3194058]Calculator.  Click on Effect Size calculator button to get a popup dialog that displays the means and standard deviation you assigned to the Body Weight response factor.  You can change any of the means and standard deviations or sample sizes. A sample size of 5 is a default value used in the initial calculations.   Standard deviations should be equal and the sample sizes should be equal for both groups.  The means must be unequal or you get a zero effect size that may produce an error.  Try changing one or two values and see how it affects the effect size values.   Click on “Calculate” button to rerun the analysis. 
[bookmark: _Toc3194059]Parameter calculate.  The other method to see how effect size or any other parameter may change the analysis is through the Parameter interface.  On the main Study Analysis page is a form field labeled “Calculate”.  In the drop-down list, you are provided a set of parameters that you can calculate, based on the values of the other parameters.  You can pick any parameter (let’s say Effect Size) and that parameter will be recomputed based on the user entry of any of the other editable parameter fields.  For example select “effect size”  and effect size goes blank and you can change any of the values for Significance Level, Power, or Sample Size.  You must be reasonable in your values.   The ranges are as follows:
	Significance level :  0.0001 – 1.0  typical is 0.05 (don’t enter a zero)
	Power:  0.01 – 1.0  typical is 0.8 (don’t enter a zero)
	Effect Size:  0.01 – 10  typical 0.2 – 1.4  
	Sample Size:  3 – 100 +  typical 8 – 100   (don’t enter a zero)
	H1:  Hypothesis test type.  select two-sided test (default value).
Let’s say we want to see what happens to effect size if we change the Power to 0.5.  Make sure the Calculate field is showing “effect size”.  Edit the Power (target) value and set it to 0.5.  When you click on the large CALCULATE button (lower right) the analysis engine reruns the design to obtain a new power vs sample size plot and displays any new values in the parameter fields that were recalculated. 
Note that if you want to start over from the initial run just go back to any previous page and make a change in a field and click on SAVE CHANGES.  This resets all the values and recomputes the values that will be used in the analysis.
If you are happy with the sample sizes, power, and significance then go ahead and click on the NEXT: REVIEW PLAN.  




[bookmark: _Toc3194060]REVIEW PAGE (factorial anova study)
This brings you to a page that shows the Summary Experimental Design Plan for the number of animal subjects by groups/contrasts.  


[image: ]
[image: ]You can export results of your Experimental Design to Word or PDF by clicking on            in the upper right corner of the page.  
Now click on SAVE AND APPROVE.  This will enable the DATA module select button on the study list page.  Click on the Seralogix logo upper left hand side of page.  This returns you to the main Study page.  
[image: ]






[bookmark: _Toc3194061]DATA MODULE (factorial anova study)
The data module employs your Design module output to set up an animal subject enrollment plan and data collection entry (like a lab notebook, but smarter and tailored for animal research studies).  Now click on Data icon for the factorial study that you created.  This will open the Data module.

[bookmark: _Toc3194062][bookmark: _DATA_SETUP_PAGE]DATA SETUP PAGE (factorial anova study)
The data setup is the same as for the T-Test example.  Check on the “Let Seralogix randomize animal subjects.. “ and “Let Seralogix generate animal subject IDs  

Add the same custom fields for heart rate, tail length, and grooming.  See T-Test tutorial. When done click on the “NEXT: ENROLLMENT” button to continue to next page.

[bookmark: _Toc3194063]DATA ENROLLMENT PAGE (factorial anova study)
Again this is just like the T-Test example. You can see the enrollment table after clicking on the BEGIN ENROLLMENT button. When all subjects are enrolled either by import or manually you can now click on Next: Plan button to continue. 

[bookmark: _Toc3194064]DATA PLAN Page (factorial anova study)
The data plan page is similar to the T-Test example.  It will now include subject assignment to the secondary and blocking factors as showing in following figure. Subjects are randomly assigned to the appropriate groups.
[image: ]

[bookmark: _Toc3194065][bookmark: _DATA_COLLECTION_Page]DATA COLLECTION Page (factorial anova study)
The data collection page is similar to the T-Test example.  Each subject will have a “Control Sample” event.  Only those getting treatment will have a “Treatment Administration” event. All subjects will have a “Post-treatment Sample” event.  There are a lot of subjects to enter data for so you can enter data or just stop your tutorial here. 

After data entry, then you may want to go to the Report Module and export any of the available reports for this study.  It is the same as illustrated in the T-Test example.




CREATE A one-way ANOVA DESIGN with multiple comparative conditions
Now that you have created a simple T-Test and possible a Factorial design you can now create an Anova study design which compares more than two conditions.  In this example you will create an untreated group for control and two treated conditions with Drug A and Drug B.
To begin just create a new study design and name it something like My First One-way ANOVA Study.  Now you can just repeat most of the entries that you did for the T-Test example but there are important differences so we will step through each page.  IMPORTANT, a ** indicates that the form field must be completed.  If not completed, you might not be able to precede to the next page or an error in analysis may occur.

STUDY DESCRIPTION PAGE (One-way anova study)
You can enter whatever information you like to describe this factorial study.  A good description might be “Effects of Drug A and Drug B weight loss on female subjects”. When done completing the form, click on SAVE button.  After Save is successful you are able to click on the NEXT: CONDITIONS button to continue to fill in the next form.
STUDY CONDITIONS PAGE (One-way anova study anova study)
In this step of the study design, you will define the treatment and control groups that will be required to support the tests to prove your hypothesis, and specify the treatments (interventions) that will be administered across these groups
Conditions Statement.  Enter any phrase such as Treatment Drug A versus Drug B versus Control.
** Groups.  This is where you will define your ANOVA study groups. For this design you will only have to create three groups. Follow the same steps as in the T-Test to create a new group for Treated Drug A, Treatment Drug B and Untreated.  ** The critical difference in the ANOVA design is that you need to create three conditions and only female for subject sex in each new group. 
[image: ]
You are done defining the groups. 
** Treatments.  Next we define the two treatments (interventions) that will be used in the study.  With an ANOVA design there can be one or more treatments. Enter the same Drug A information as for the T-Test Click on ADD TREATMENT when finished and then add a second treatment named as Drug B.
[image: ]
When done completing the form, you must Click SAVE on the bottom of page. After Save is successful you are able to click on the NEXT: SPECIES button to continue to fill in the next form.

STUDY SPECIES PAGE (One-way anova study anova study)
In this step of the study design, you will specify the species, strain, and other subject characteristics. Follow the same steps as for the T-Test example.
** Species.  In this drop-down list select “mouse” as the species.
** Strain/Breed.  You must click on the “Treatment Group. Drug A” Update icon to assign a strain.  Select the A/J strain in the table and then click on “Select Strain” to save in your design. Next do the same for the “Treatment Group. Drug A” and select the same strain. And finally do the same for the “Control Group. Untreated” and select the same strain. You now have selected a strain of mice for your three groups.  It doesn’t have to be the same strain in each group if you are contrasting one strain against another.
** Age Range.  Age range can be any reasonable age like 5 weeks to 6 weeks.
** Weight Range. Weight range can be like 19 to 21 grams.
Animal Model.  Select experimental model.
Conservation Status.  Select Laboratory Animal. 
Bacteriological Status.  Select Clean Conventional.
Viral Status.  Select Conventional.
Pain/Stress Classification.  Select Category C
Euthanasia.  Yes
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: ENIVORNMENT button to continue to fill in the next form.
STUDY ENIVRONMENT PAGE (One-way anova study anova study)
Any selection / entry is ok on this page. You can use the same values as in the T-Test example. This should be self-explanatory, but you can click on the help icon if you need more guidance.
When done completing the form, you must Click SAVE on the bottom of page. After Save is successful you are able to click on the NEXT: Facilities button to continue to fill in the next form.
STUDY FACILITIES Page (One-way anova study anova study)
Any selection / entry is ok on this page. This should be self-explanatory, but you can click on the help icon if you need more guidance.
** Animal Subject sourcing field should be set to “All bred In-house”
When done completing the form, you must Click SAVE on the bottom of page. You cannot save a design step until all required fields are completed.  After Save is successful you are able to click on the NEXT: Design button to continue to fill in the next form.
STUDY DESIGN page (One-way anova study anova study)
In this step of the study design, you will define secondary, blocking, and response factors for your study, as well as a basic data collection strategy, and then specify the timeline for treatment and data collection events.  In this factorial example we will create a “stress” secondary factor and a “sex” blocking factor.
** Secondary Factors.  None.
** Blocking Factors.  None
** Response Factor.  You must create only one response factor. Click on the Add Response Factor icon button.  A pop up dialog box appears.  
** Check the checkboxes for both Treated Drug A (assuming that is what you named the treatment group), Drug B, and Untreated.  This means that you plan to sample for this response factor on both the treatment and control groups.  It is your outcome response that will be contrasted between the three groups. 
	** Check on Create your own custom response factor. The dialog box will expand and you need to complete the remaining form fields.
		** Type of Response Factor. Select Continuous
		** Method. Any  method name will do.  Let’s call it “total body weight”
		** Description.  Body weight.
		** Units. Enter grams.
		Intervention.  leave blank
Click on NEXT and a new form appears in the pop-up to enter your estimated means and standard deviations which are used to compute effect size for your response factor.
	** Cost.  enter a  value, let’s say $200 as a cost of this test.
** Measure response factor for:   Enter values for male and female subjects and for your desired change between control and treatment.
	Treatment Group (Drug A).  	female
				Population Mean.  			90
				Standard Deviation			20
				Target Mean				85
	Treatment Group (Drug B).  	female
				Population Mean.  			90
				Standard Deviation			20
				Target Mean				75
	Control Group (Untreated).		female
				Population mean			90
				Standard Deviation 			20
				Target mean				90
Note: The Treatment group population mean should always equal the control group population and target means. From the entered mean and standard deviation values and effect size will be calculated for you.  Later you can change effect size and edit mean and standard deviation values.
[image: ]
Now click on “Add Response Factor” to save this custom created measurement to your design.
** Data Collection.  Enter the same information as for the T-Test.
** Number of Data Sets:  set to 1
** [image: ]In the Data Collection table for Data Set 1 enter a name for the data set.  Let’s call it “Common Protocol”.  Then under the “Includes Response Factor Column, select the available response factor that we had just created above.  In the case above it was called “Body Weight”.

** Timeline.  The timeline for this is different from T-Test or Factorial.  For the ANOVA, the timeline can be thought of as a sequence of events that you will perform in your study, beginning with control sampling, then treatments (Drug A and Drug B), and then post-treatment sampling.  To begin, click on the Add Timeline Event icon. [image: ]
We begin with the first sequence where we will be control sampling. In this new event pop-up enter the following:
	** Event Type:  Select Control Sample.  This is the first event to occur in the study.
	** Groups:   Select groups (Treatment Drug A, Treatment Drug B and Control untreated)
	** Data Source:  Manual Entry (used later in Data collection only)
	** Schedule:  will be “When Ready”  (this is by default)
	** Treatments:  no entry
** Data Sets: select “Common Protocol” (remember this includes the response factor)
	** Sacrifice:  No
Click on green ADD EVENT button when done defining the first event for control sampling.
** Now let’s add the next event which is the treatment.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Treatment
	** Groups:   Select only Treatment: Treated Drug A” group
	** Data Source:  Manual Entry
	** Schedule:  1 day after Control Sample #1
	** Treatments:  Drug A
	** Data Sets: none
	** Sacrifice:  No
Click on ADD EVENT to save it.
** Next we add the second treatment event.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Treatment
	** Groups:   Select only Treatment: Treated Drug B” group
	** Data Source:  Manual Entry
	** Schedule:  1 day after Control Sample #1
	** Treatments:  Drug B
	** Data Sets: none
	** Sacrifice:  No
Click on ADD EVENT to save it.

** Now let’s add the last event which is the post-treatment sample.   Click on the Add Timeline Event icon. In this new event pop-up enter the following:
** Event Type:  Post-Treatment Sample
	** Groups:   Select all groups (Treatment Drug A, Treatment Drug B & Control untreated)
	** Data Source:  Manual Entry
	** Schedule:  3 day after Treatment #1
	** Treatments:  none
	** Data Sets: “Common Protocol”
	** Sacrifice:  No
Click on ADD EVENT and your finished Timeline table has four events and should look like the screenshot below:
[image: ]
Click on SAVE to save this form, then click on NEXT: ANALYSIS button to continue.



STUDY ANALYSIS PAGE (ONE-way anova study)
In this step of the study design, you will be able to iteratively experiment with parameters for the predictive strength of your study's test results and see what animal subject sample sizes and associated costs are required to achieve these results.
When you clicked on the “NEXT: ANALYSIS” button from the Design page, you automatically launched the decision engine to determine which algorithms should be employed. In this case it decided that Independent One-way ANOVA was necessary because of the three comparative conditions and one continuous outcome response measurement.  It also conducted the initial power and sample sizing calculations based on your preliminary entries for your response factor values.  You will be able to modify any of the means and standard deviations for the various contrasts in the “Effect Size Calculator” pop-up later.


You should now be looking at the preliminary experimental design results for your study as shown below:




[image: ]

The output shows the preliminary results for a Significance level of 0.05 which is the initial default value.  The primary contrast “Drug B vs Drug_A vs Untreated” effect size was calculated to be 0.31 from your initial means and standard deviations entered for the response factor earlier.  The sample size of 35 animal subjects for each group was calculated to have an actual study Power of 0.80 given the other parameters and that fact that you cannot have fractional animals in a group.
The plot of power versus sample size shows four curves for the primary contrasts and paired contrasts.  This is provided to show the researcher the sensitivity of his/her study for detecting biological effect for any given sample size and contrast. The detailed table below the power plot provides a list of the computed effect sizes given the initial mean and standard deviation values provided in the response factor and what was estimated by the application for the contrasts.  The effect size calculator shows the initial values for the contrasts. Click on the Calculate button
[image: ]
As seen in the pop-up, each contrast/group is defined by a label that indicates its conditions in the design.  For example, Untreated.female indicates that the group is untreated and comprised of female subjects. From this table you can determine if you like the estimated values entered by you earlier in the Design page Response Factor.  You can make changes as necessary to optimize your design or to do “what ifs”.  
You can also explore the impact of changing other parameter values.   Let’s try changing the effect size. We can do this in two ways.  One by changing the means and standard deviations in the “Effect Size Calculator” (see the “calculator” link below the Effect Size form field), or you can change the Effect Size in the Parameters.  Let’s do the “calculator” first. 
Calculator.  Click on Effect Size calculator button to get a popup dialog that displays the means and standard deviation you assigned to the Body Weight response factor.  You can change any of the means and standard deviations or sample sizes. A sample size of 5 is a default value used in the initial calculations.   Standard deviations should be equal and the sample sizes should be equal for both groups.  The means must be unequal or you get a zero effect size that may produce an error.  Try changing one or two values and see how it affects the effect size values.   Click on “Calculate” button to rerun the analysis. 
Parameter calculate.  The other method to see how effect size or any other parameter may change the analysis is through the Parameter interface.  On the main Study Analysis page is a form field labeled “Calculate”.  In the drop-down list, you are provided a set of parameters that you can calculate based on the values of the other parameters.  You can pick any parameter (let’s say Effect Size) and that parameter will be recomputed based on the user entry of any of the other editable parameter fields.  For example select “effect size”  and effect size goes blank and you can change any of the values for Significance Level, Power, or Sample Size.  You must be reasonable in your values.   The ranges are as follows:
	Significance level :  0.0001 – 1.0  typical is 0.05 (don’t enter a zero)
	Power:  0.01 – 1.0  typical is 0.8 (don’t enter a zero)
	Effect Size:  0.01 – 10  typical 0.2 – 1.4  
	Sample Size:  3 – 100 +  typical 8 – 100   (don’t enter a zero)
	H1:  Hypothesis test type.  select two-sided test (default value).
Let’s say we want to see what happens to effect size if we change the Power to 0.5.  Make sure the Calculate field is showing “effect size”.  Edit the Power (target) value and set it to 0.5.  When you click on the large CALCULATE button (lower right) the analysis engine reruns the design to obtain a new power vs sample size plot and displays any new values in the parameter fields that were recalculated. 
Note that if you want to start over from the initial run just go back to any previous page and make a change in a field and click on SAVE CHANGES.  This resets all the values and recomputes the values that will be used in the analysis.
If you are happy with the sample sizes, power, and significance then go ahead and click on the NEXT: REVIEW PLAN.  


REVIEW PAGE (One-way anova study anova study)
This brings you to a page that shows the Summary Experimental Design Plan for the number of animal subjects by groups/contrasts.  

[image: ]

[image: ]You can export results of your Experimental Design to Word or PDF by clicking on            in the upper right corner of the page.  
Now click on SAVE AND APPROVE.  This will enable the DATA module select button on the study list page.  Click on the Seralogix logo upper left hand side of page.  This returns you to the main Study page.  
[image: ]




DATA MODULE (One-way anova study)
The data module employs your Design module output to set up an animal subject enrollment plan and data collection entry (like a lab notebook, but smarter and tailored for animal research studies).  Now click on Data icon for the factorial study that you created.  This will open the Data module.

DATA SETUP PAGE (one-way anova study)
The data setup is the same as for the T-Test example.  Check on the “Let Seralogix randomize animal subjects“ and “Let Seralogix generate animal subject IDs.

Add the same custom fields for heart rate, tail length, and grooming.  See T-Test tutorial. When done click on the “NEXT: ENROLLMENT” button to continue to next page.

DATA ENROLLMENT PAGE (one-way anova study)
Again this is just like the T-Test example. You can see the enrollment table after clicking on the BEGIN ENROLLMENT button. When all subjects are enrolled either by importing from file or manually you can now click on Next: Plan button to continue. Note that you should use file import if the number of subjects is over 20 or 30 subjects.  This example imported 105 animal subjects to cover the three conditions.

DATA PLAN Page (one-way anova study)
The data plan page is similar to the T-Test example.  It will now include subject assignment to the three comparative conditions.  There are no secondary or blocking factors.   as shown in following figure. Subjects are randomly assigned to the appropriate groups.
[image: ]

DATA COLLECTION Page (one-way anova study)
[bookmark: _GoBack]The data collection page is similar to the T-Test example.  Each subject will have a “Control Sample” event.  Only those getting treatment will have a “Treatment Administration” event. All subjects will have a “Post-treatment Sample” event.  There are a lot of subjects to enter data for so you can enter data or just stop your tutorial here. Data entry of a large number of animals can be significant amount of time, but probably faster then if entered by hand into a spreadsheet document.

After data entry, then you may want to go to the Report Module and export any of the available reports for this study.  It is the same as illustrated in the T-Test example.
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This is the summary of your study’s experimental design. If the following information meets your study objectives
L then click on the Save and Approve button. The results of your study design will now be available for use in the
Description Data and Reports modules.

Conditions Summary Experimental Design Data Plan

Group / Treatment Name  Species:Strain Gender Secondary Factors  Blocking Factors  Sample Size
Species
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Treated Drug A
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Mouse:A/J
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Design
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Type Total
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