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ABSTRACT

The Center for the Integration of Research, Teaching, and Learning (CIRTL) was formed to
analyze the overall experiences of STEM Dissertators and Faculty and understand the
relationship of their academic experiences with their interest in faculty careers. My involvement
in this project was in developing process and data management workflows and also in providing

a platform to understand the results through visualizations.

The participants include graduate students, faculty members and Postdocs from ten distinguished
universities. Surveys are filled in by the participants which are then analyzed to understand
behavior patterns. This whole workflow where data is transferred between universities was
created so the process can happen effectively. Once the process is mapped, work involved data
gathering from the universities and warehouse creation to store the data for several years to
follow. Eventually a dashboard was created to understand participant results and observe any

trends.

This report limits to observing the patterns between the universities as the survey was deployed
only once until now. The project plans to observe the patterns in participants across ten
universities and help the participating universities in understanding the factors which cause them
to change their opinions about having a career in the teaching domain. Further, this project aims
to integrate the results among all the universities onto a Tableau dashboard to provide
visualizations that help in understanding which universities perform well and share their

learnings.
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CHAPTER 1 - INTRODUCTION

About CIRTL

CIRTL is an organization that aims to enhance excellence in STEM undergraduate
education through evidence-based teaching practices for diverse learners. CIRTL was founded in
2003 as a National Science Foundation Center for Learning and Teaching in higher education.
CIRTL uses graduate educations and grants to help improve student life within the campus and
also understand the effect that the university climate has on taking up teaching as a profession.
The goal of CIRTL is to improve the STEM learning of all students at every college and
university and thereby increase the literacy of the country.

CIRTL-AGEP network is affiliated with universities such as lowa State University,
Boston University, Cornell University, Howard University, Michigan State University,
Northwestern University, University of Buffalo, University of Georgia, University of Maryland
College Park, and University of Texas at Arlington.

As mentioned earlier, the grant focuses on improving dissertator experiences at a variety of

institutions with the goal of reducing the effect of negative climate on interest in faculty careers.

DIVISIONS OF THE GRANT

1. Annual Survey — Each university sends out an annual survey regarding academic climate.
The surveys were developed here at lowa State University with Dr. Craig Ogilvie, Dean of the
Graduate College heading the planning committee. The response rate of these surveys is

expected around 30 percent. Separate Surveys for students and Faculty were created.
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2. Annual Workshop Survey — Each STEM department of the ten universities takes part in a 3
hour workshop which educates the students about sensitive topics like Biases, Gender
Discrimination and Micro-aggressions. There are three kinds of workshops - one for each of the

students, Postdocs and Faculty groups.

RESEARCH QUESTION OF THE CIRTL GRANT

Research question will address:

1) Student's interest and engagement level with their departments and disciplines

2) Which experiences and relationships are most influential in strengthening students' interest in
faculty careers?

3) How peers and external supports influence the sense of community for dissertators

AIM OF THE PROJECT

The project aims to help facilitate the CIRTL grant by providing the following:
e Process workflow creation for the various stages in the project.
e Data warehouse creation and management for the survey data
e Statistical analysis of the survey data and help understand student behavior throughout
the country
The finished project will have the following capabilities:
1. An interactive dashboard for:
I.  Student Annual Survey Results
[1.  Faculty Annual Survey Results

I11. Student Workshop Results
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IV. Faculty Workshop Results

V. Postdoc Workshop Results
2. A well-maintained database for storing the sensitive student data. It is essential to maintain
security as it deals with student’s data.
3. A well-defined process workflow— A detailed process from when the surveys are rolled out

until the visualization of the results.

METHODOLOGY

The project includes activities to address faculty and postdoc behavior and knowledge about
mentoring, advising, and mitigating implicit bias and micro-aggressions as well as activities to
support dissertators through workshops similar to faculty workshops, building cohorts and peer
mentoring. An annual survey is also deployed every year by the ten university members to
understand student views and difference in opinions over a period. The ten alliance members will

work together to produce and share information and disseminate change more broadly

AUDIENCE OF THE RESEARCH

Users consist of faculty members of eleven universities namely Boston University,
Cornell University, Howard University, lowa State University, Michigan State University,
Northwestern University, University at Buffalo, State University of New York, University of
Georgia, University of Maryland, College Park, University of Texas at Arlington and board
members of the CIRTL-AGEP which is an NSF program aimed to develop, build and test the

impact of a model of a “networked improvement community” focused on improving dissertator
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experiences at a variety of institutions with the goal of reducing the effect of negative climate on

interest in faculty careers

STAKEHOLDERS

Stakeholders of the project would be:

Members of the CIRTL-AGEP grant
Faculty members from the eleven participating universities

Students from the eleven participating universities

IV. Institutional leaders
V.  Funding agencies for the CIRTL AGEP grant
DISCUSSION

STEM Dissertators and Postdocs:

Recognize the value of and participate in local professionally-focused learning
communities associated with teaching and learning

Make the environment more student-friendly and hospitable by improving student-faculty
communications

Interventions and analysis through data and social networks to study the behavior

Communication between the universities to share knowledge with each other

Faculty:

Describe several known high-impact, evidence-based effective instructional practices and

materials and recognize their alignment with particular types of learning goals.

www.manaraa.com
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CHAPTER 2 - LITERATURE REVIEW

Education has a lot of importance in the United States and this research emphasizes
understanding the educational climate in one university (lowa State University) and then for
future expanding its reach to other universities.

The study examines the likelihood that science-oriented students would participate in a
health science undergraduate research program during their first year. The researchers used
longitudinal data from the Your First College Year (YFCY) and UCLA Cooperative Institutional
Research Program (CIRP) surveys for analysis part. The participant's key predictors in the health
science research program are those students who reliance on peer network, and campus provided
opportunities for first-year students. The findings show that efforts to the orient students at an
early stage, particularly to under-represented minorities, toward biomedical and behavioral
science research careers(Hurtado et al)

First-generation students are likely to enter college with less academic preparation, and to
have limited access to information about the college experience, either first hand or from
relatives (Thayer, 2000).

Academic preparation of Hispanics is lacking: on average, Hispanic students score lower
on standardized college-admission tests and require more remedial English and mathematics
compared to white students (Schmidt, 2003). The lower grades become a reason for them to lose
interest and drop college eventually.

Students from a low-income and first-generation background face obstacles that include:
lack of knowledge of the campus environment, its academic expectations, and bureaucratic
operations; lack of adequate academic preparation, and lack of family support. First-generation

students may encounter a cultural conflict between home and college community (Thayer, 2000).
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Educational expectations vary by parents' education as early as 8th grade: Only 55
percent of 1992 high school graduates whose parents had not attended college aspired in 8th
grade to obtain a bachelor's degree, compared to 71 percent and 91 percent, respectively, of 8th
graders whose parents had attended college or who had a bachelor's degree. Similarly, the
likelihood of these three groups taking the SAT or ACT in high school was 25 percent, 42
percent, and 73 percent, respectively (Choy, 2001).

Researchers have developed a comprehensive, quantitative evaluation of an educational
intervention program designed to reduce the attrition of minorities from the biological sciences
was undertaken to ascertain whether these efforts adequately address the problem. Participants
had higher odds of persisting in basic math and science courses, and of graduating in biology,
than did a comparison group, controlling for demographics and academic preparation Program
participants were also more likely to pursue graduate study than were university graduates
overall. This evaluation demonstrates the value of such programs in increasing the representation
of minorities in science (Hammarth, M,2000)

The researcher tries to determine similarities and differences between students'
perceptions of their learning experiences between 2011 and 20115 in connection to placement-
based learning, campus-based learning, and personal circumstances. Data was collected through

an online survey that was made available to all undergraduate students. (Hamshire et al)

www.manaraa.com



13

CHAPTER 3 - RESEARCH DESIGN

The following paragraphs will talk in details about the steps taken at each stage of the

research
1. Survey Creation
Two surveys are deployed:

I.  Annual Survey
There are again two variants in the annual survey - one for the graduate students and faculty
each. The surveys take about roughly 30 minutes to complete. The student survey has a total of
87 questions, and the faculty survey has a total of 76 questions

Il.  Workshop Survey
Once the students take part in the workshop, an online survey is sent to them to get their

feedback. This is a short survey with 12 questions for each of the three variants of the surveys.

2. Process Planning

My involvement with the project began from this stage. Project Planning started as a very early
stage, from the spring of 2017 to be precise, so both the Client and | were unaware of the
specificity of the process workflow. Process Workflows was created from a broader perspective,
and more detailing was added to it as the months passed by. A total of 7 versions were created
until now for the process workflow. Lucid chart was used to create the processes for both the

surveys and workshops.
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3. Survey Deployment

lowa State University is the coordinator for the survey deployment. ISU uses Qualtrics for this
purpose. The survey can be filled out through the browser or any mobile app. Each university
requests for the survey, ISU send a clone of the survey to the university who then deploy the
survey with their software in most cases. Once the individual university claims the survey has

ended, ISU closes the survey and downloads a CSV file of the responses.

4. Establishing a Remote Server and Creating a Data Warehouse

Given the high-security needs of the project, a remote server was established with restricted
access to only the data analyst. A lot of Brainstorming was done to choose the right database for
the project. Oracle, MS SQL, and MySQL were thoroughly researched. Given the size of the

output and budget issues, Open source system MySQL was chosen for creating the database.

W eudent ¥ ] Student_Workshop_Sindle_snswers ¥
W) Student_ID INT Answer I INT
1 Universi_D INT Response_Value VARCHAR(45)
2 > ¥ Question_ID INT
Date_Time DATETIME ‘
e ] Student_Waorkshop_Section ¥ >
& Saction_ID INT 7] Student Workshop_Question ¥
Section_Nam e VARCHAR(45) Guestion_ID INT _ Student_ Workshop_Multi_Answers ¥
O] ! Student_ID VARCHAR(4S) ? Section_ID INT nswer_ID INT
> > Responss_ slue VARCHAR(45)
¥ Question_ID INT
B Date_Time DATETIME
"~ university v L
University_ID INT
TT | University_Name VARCHAR(45) ] Faculty_waorkshop_Single_answers ¥
-’r:i Location VARCHAR(45) Ans_ID INT
. = Response_SingleValue YARCHAR(45)
11 PRIMARY | ¥ Question_ID INT
= Date_Time DATETIME T Faculty_Workshop_Multi_Answers ¥
>< > Ans_ID INT
o Response_Mulbalue VARCHAR(45)
e ? Questian_ID INT
] Faculty_Warkshop_Section —J Faculty_workshop_Questions ¥ Date_Time DATETIME
Faculty ¥ Section_ID INT Question ID INT Faculty_Workshop_Multi_Answerscol YARCHAR(4S)
Facuty ID INT i< > Section_Nam e VARCHAR(45) »—,_'é ¢ Section_ID INT >
¥ University_ID INT ¥ Faculty_ID INT Ls o O o
> S ] PostDoc_Workshop_Single_Answers ¥

Ans_ID VARGHAR(45)
Response_Singlevaius VARCHER (35)

1 Question_ID INT
Date_Time DATETIME
" postDoc_Waorkshop_Section ¥ > | PostDoc_workshop_Multi_answers ¥

I Postboc ¥ ] PostDoc_workshop_Questions ¥ 3 o o
Section_ID INT Ans_ID VARCHAR(45)
PostDoc_ID INT Question_ID INT -
- Section_Name VARCHAR(4S) ¥ Section 1D INT -‘"—\_'_'—_'—“é Response_MuliValue ¥ARCHAR( 45)
1 Universi I INT !

k& T PostDoc_ID INT

~ > ¥ Question_ID INT
Date_Tirhe DATETIME
>

Figure 3: Data Model for Workshop Surveys
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Below is the data model that was created in MySQL for Annual Surveys

_] student v

_| student_Response_... ¥

student_id INT
emai_id YARCHAR(20)
univ_dept_1 YARCHAR{20)

Hi= =
(=

_] university v
university._id INT
university_name VARCHAR( 45)
Jacation VARCHAR(45)

Universitycol VARCHAR(45)
>
I Faculty v
T Faculty_id INT 1
I & university_id INT i
|
|

univ_dept_1 VARCHAR(20)

univ_dept_2 VARCHAR(20) el

response_id INT
student_jd INT
training_stage_1 YARCHAR(45)

c—c

traning_stage_2 YARCHAR(45) o

training_stage_3 YARCHAR(45)

>

| Faculty_Response_Details ¥
1 response_jd INT
» faculty_id INT

position_{ ARCHAR(20)

pasition_txt_2 VARCHAR(45)

—_——————

| Student_Survey_answers
# response_id INT

date_time DATETIME

overall_1 VARCHAR(45)
overall_2 VARCHAR(45)
overall_3 VARCHAR(45)
overall_t VARCHAR(45)
advsor_1 YARCHAR(45)
advisor_2 VARCHAR(45)

= o e
% response_id INT

date_time DATETIME
entrance_werk_1 VARCHAR{20)
entrance_defination_1 YARCHAR(20)
overal_1 VARCHAR(20)
overal_2 VARCHAR{20)
overall_3 VARCHAR{20)
overall_4 VARCHAR(20)
aititude_ethinic_L YARCHAR(20)

_ethinic_2 YARCHAR(20)

aititude_ethinic_3 VARCHAR(20)

attitude_sthinic_4 VARCHAR(20)
attinude_ethinic_S VARCHAR(20)
attitude_ethinic_6 YARCHAR(20)
atitude_ethinic_7 VARCHAR(20)
atibude_ethinic_8 VARCHAR(20)
attitude_ethinic_txt_9 VARCHAR(20)
atitude_gender_1 VARCHAR(Z0)

o O

= ¥_Overall
=1 v_adwising
= ¥_Peers
= v_career
T v_value_Expectation

~ v_confidence_Self_Effica...

T v_climate

u}
v

= v_summative

= v_attitudes

= v_Research_advising_Behavior
T v_confidence

T v_Rapport

T ¥_Career
T V_Awareness

™ V_Demographic

Figure 4: Data Model for Annual Surveys

5. Importing to Database

Given that most of the work is done through Excel, We are using Excel for import activity as

well. Excel has an add-on called MySQL for Excel. Through this, the database columns are

mapped to the excel columns and loaded to the database. In the database the data first loads into

the staging table and from there on moves to their respective tables.

6. Visualization Techniques

Tableau Desktop is used for creating the visualizations. Dashboards are created through which
stories are created. The dashboards are very interactive which let the users use several filters to

understand behaviors from different sections of people.
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CHAPTER 4 - PROJECT TIMELINE

The project began in January 2017 and initial months involved researching about similar projects
and to understand the domain knowledge. Process planning was a very iterative part, but the
initial planning of the project took about three months. While the database was being built with a
view of the survey in mind, the survey deployment started in a few universities. As the database
had to be hosted in a secure location, |1 worked with the IT team to set up a remote server. Much
brainstorming was done for choosing the right visualization tool, and also between desktop and
server versions. Once the survey data was collected from the universities(around August 2017),
the data had to be cleaned and loaded for analysis. Every university chose their programs to
deploy the survey, so data cleansing was a tedious task. Once the data was ready, visualizations

using Tableau began to interpret the results.

1/1/2017 4/11/2017 7/20/2017 10/28/2017 2/5/2018 5/16/2018 8/24/2018

Literature Review -

Process Planning -

Database Selection Brainstorm(Requirement Analysis) I
Database Workflow Creation in Local Desktop .
Database Design Signoff ‘
Survey Deployment
Visualisation Tools Selection Brainstorm(Requirement...
Remote Server Creation
Database Workflow Creation in Remate Server
Data Cleaning and Load for Initial Survey Results
Tableau Software Installation and Connectivity Test

|
|
-I
|
N
Data Visualisation and Result Analysis _
|

Documentation

Figure 5: Gnat Chart displaying the project timeline

www.manharaa.com




19

CHAPTER 5 - DATA DICTIONARY AND UNDERSTANDING

This project has intrinsic data considering that there is data flow from the colleges at any given
point. Dealing with vast sets of data using Excel can be cumbersome for both management and
analysis. Hence we decided to use a Relational Database and MySQL was chosen for the

following reasons:

Speed. MySQL is fast. Its developers contend that MySQL is about the fastest database

system.

e Ease of use. MySQL is a high-performance but relatively simple database system

e Query language support. MySQL understands SQL (Structured Query Language),

e Capability. The MySQL server is multi-threaded; so many clients can connect to it at the
same time.

e Connectivity and security. MySQL is fully networked, and databases can be accessed

from anywhere. MySQL supports encrypted connections using the Secure Sockets Layer

(SSL) protocol.

e Availability and cost. MySQL is an Open Source project with dual licensing.

www.manaraa.com
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W) Student_ID INT Anemer I INT
. Response_Value VARCHAR(45)
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2 . ? Question_ID INT
Date_Time DATETIME
L ] Student_workshop_Section ¥ -
o) Section_ID INT "~ Student_Warkshop_Question ¥
Section_Nam & YARCHAR(45) Question_ID INT _ Student_ Workshop_Multi_Answers ¥
2] ¥ Student_ID YARCHAR(4S) ¥ Section_ID INT Answer_ID INT
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* Question_ID INT
el Date_Time DATETIME
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University_ID INT
T O University_Name VARCHAR(45) ] Faculty workshop_Single_answers ¥

Location VMRCHAR(45) Ans_ID INT

Response_SingleVakue VARCHAR(45)

| =i

v

uestion_ID INT

ate_Time DATETIME ] Faculty_Workshop_Muli_snswers ¥

PRIMARY |
=
> > Ans_ID INT
o Respanse_Multivalue VARCHAR(45)
] 7 Question_ID INT
" Faculty_Workshop_Section ¥ ] Faculty_workshop_Questions ¥ Date_Time DATETIME
raculty ¥ Section_ID INT Question_ID INT Faculty_Workshop_Muti_Answerscol VARCHAR(4S)
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¥ University_ID INT ¥ Faculty_ID INT Ls o O o
> S ) PostDoc_workshop_Single_Answers ¥
Ares_ID YARCHAR(45)
sponse_Singlevaiue VARCHIR(4S)
¥ Question_ID INT
Date_Time DATETIME
Tposmoc v ] PosiDoc Workshon.Secion ¥ ] Pastooc_workshop_Questions ¥ 5 = - =] R
PostDoc_ID INT Secton Name VARGHAR(4S) , Question_ID INT Response_MultValue VARCHAR(4S)
 Unisersi D INT ¢ Fesiboe 30 I Section_ID INT . \—-—-——-—ﬁ P Queston_Ip INT
= R

Date_Tirhe DATETIME
>

Figure 6: Data model that was created in MySQL for Workshop Surveys

CREATION OF THE DATABASE

The final database had to be created in a remote server for security reasons and gaining a remote
server takes a lot of time. So the database design was created on a local desktop, and the plan
was to export the entire database design then. The surveys were being created simultaneously as
the database design (we did not know initially that the survey gquestions would change later on).
So having said that, this naturally caused many changes in the database design.
Few major changes were:

e Multi-valued answer was initially decided to be loaded into a separate table. Later on,

after viewing the sample data, a single field was allotted.
e The column names were changed as per the qualtrics survey. This activity happened

thrice given that it was the client’s decision.
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e Staging area set up in the database to load raw data. This plan was thought of in order to

aid data cleaning.

CHANGELOG MANAGEMENT

A change log was maintained to keep track of all the changes done on the database.

Change Log
Project: CIRTL AGEP
Change | Change Description | Date Status Comments Signoff
No Type of change Submitted
V1.0 Design Two 24/04/2017 | Completed | Since Qualtrics
Change separate exports the data in a
for tables for way the multi value
Survey single value answers also occupy
and multi one column each for
value every selected
answers will answer, the plan is
not be used to create a single
anymore. A answers table to
common reduce complexity of
base table the database
will be
created
with all the
details in a
single table

Figure 7: Screenshot of the Change Log Document
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¥ Answer 1D INT
¥ Date_Time DATETIME
2 0 Resporse_Value VARCHAR(2S)

¥ Student _ID INT

| T Munple_Answere_ID INT
¢ o Mintle_Aswer YARDUR(20)
| ¥ Quaston O INT

Figure 8: Database design Version v1

¥ Student_ID INT
. ¥ Arswer_D INT
0 mose. ¥ Saction_ID INT
. ¥ Question_ID INT “»Date_Time DATETIME
dexes Section_Mame VAROH AR [ 10]
- () A #Section_ID INT “rResponse_Valie VARCHAR{ZS)

! student o 0T ¥ Respense_1D INT

S _1VARDHAR(EE)

=3

¥ Faculty_ID INT

T more..

! University_ID INT
“ Uni versity_Mame VARCHAR(45) ! Areswer_ID INT
¥ Location ¥ ARCHAR[45) 9 Date_Time DATETIME
© Bneaers VARCHAR[45)

Log )

m

¥ Quesiion_ID INT
“#Section_ID INT

Indexes

Figure 9: Database Design Latest VVersion

AR Y. { I
ol Jw)azu
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DATA GATHERING AND CLEANSING

The CSV files collected from the universities need a lot of data cleansing, given that each

university uses its format. Few universities omitted certain sections of the survey to make it more

specific for their university, for such universities I had to check the missing data and map it to

the database accordingly.

Data cleaning was done using Excel and MySQL

Few cleansing activities are:

1.

2.

Converting blank records to Null

Removing records which have only 10% of the questions answered
Converting alphanumeric records to numeric for calculation purposes
Neglected records which have only a response count of less than 5

Splitting columns for multi-values data
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CHAPTER 6 - DATA VISUALISATIONS

Data visualization was the final phase of the project. During my time with the project, lowa State
University, University of Buffalo had completed the surveys, so the results that we see below
will be findings from these two universities.

Below we can see an overall picture of the faculty and the student’s annual surveys (Blue —
Faculty members; Orange- Graduate Students).

From the graphs, we can understand that the faculty members at lowa State University had
higher overall ratings than the faculty at University of Buffalo.

Looking further into this, the ratings that the faculty gave for overall belonging, community
acceptance, overall enjoyment and likeliness to recommend the college were higher in lowa State
University than University of Buffalo. Having these high level statistics, educators can discuss
about the possible reasons that have led to this or look into a deeper level of questions that the
survey addresses.

An alarming result that came out of the surveys was that 33% of the students have accepted to
facing negative experiences within the university where negative experiences related to sex,

country, race and age were the top reasons.
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High level Campus Rating Overall Belonging

lowa State

-
. : Lot Race =
K e e o)
MMMMMMM : B 1 out every 3 STEM Dissertators have _‘?Ff‘ Sas G4
changed their career plans ;:;
substantially since entering your s ; e
graduate degree program S uRa mr&gewm:w.
! - Country.
. - E’“‘m{Pd iy
§ s 08
_Gender
3

Sats Orgin -

Séxual®

A total of 182 out of 548 students
2 s s 1 P responded to having faced negative
"""" ! e experiences based on personal
characteristics

Figure 10: Results from Annual Survey

Workshops surveys were collected after the workshop sessions for every STEM program. The
results that came out of these surveys have been positive. After these educational sessions, the
statistics say that 63% of the students felt that the sessions helped them in increasing their
perspectives, experiences and identities within the academic climate. Terms like micro-
aggressions were knew to most of the participants, so the statistics of 64% of students accept that

the sessions increased their knowledge has validation.

lowa State University Workshop Results

0
64%
63%
0 woreased my
\ncwiedge of . ’
Helped ncroase =y 660/0 shiategioy that improve g
swareness of ofhec : u chmate of nclusion n
perapectves Helped me think about 2 Tesearch setting 3
cepermnces and 0o hpes of q PROTNen Dout
sentnes WICoRssIous blases Yo bt an ke
Dat one might Rave for e b gadam
of against ohers nive
Know
Aware s ledge
ness 3 =0/
5Q09/

Figure 11: Results from Workshop Survey
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Data Visualization was done entirely using Tableau Desktop. The results can be viewed through
Tableau Reader. Dashboard stories were created for
e survey types — Graduate Students and Faculty

e workshop types — Graduate Student, Postdoc and Faculty

Below, from the student survey we can see that, several filters have been added, so the end users
can have a holistic view of the ratings or choose to drill down to university level with more
specifics.

To just site an example, for the question- My peers value my research; University of Buffalo has
higher ratings than lowa State University. The next plan of action would be for the two
universities to discuss what they do in each program so that the colleges can improve.

Student Survey

incourage Career Factors Value aspects and Confidence in your Overall Climate Negative Experience  Climate Univ
< likelihood area of interest and Witness Bias Bias >

lowa State University University of Buffalo Choose University

Students are treated witn.. [ 1]

My peers value my rescar... [ N N 1

My relationships with fac.. | ]

Students are collegial [N ] (A1) hd
I
|
]

(A1) -

Gender

feel excluded from infor . |

Ethnicity

1am comfortable voicing .. [ i .
have to work harder tha.. [ N NRNGTNGNGGE
o 1 2 3 a 5 50 1 2 3 a 5 g Choose Department
Agreement # Agreement # (A1) T

Citizenship
(am) -
Initial Faculty-Interest
(A1) -

Current Faculty-Interest
() v

Negative Experience

(&) A

Figure 12: Report from the Student Annual Surveys showing overall climate analysis
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Earlier in the section, | mentioned that 33% of the students have faced negative experiences.
Now we can look at those details in particular. Negative experiences based on Gender, Income,

Age and Race are on the higher values as compared to others.

Student Survey
Value aspects and Confidence in your Owerall Climate Negative Experience Climate University and Word Cloud Negative
< likelihood area of interest and Witness Bias Bias Experience >

Choose University

Number of students who have faced negative experiences

(0] -
Univ_dept_1 Choose Department
lowa State University University of Buffalo
(&11) M
witn age I |
With Citizenship _ . Gender
n Country of origin | R R | (an) -
with Gender | NN a Eth
icit

with Income [ | ety

with Otner n = -
With Race/ethnicity _ I Citizenship
with Religion I | (a1 hd
With Sexual orientation || |
. . r Initial Faculty-Interest
I have not experienced [ NN N
- - (i) -
o] 50 100 150 o 50 100 150

Value Value Current Faculty-Interest
(&11) -

Figure 13: Report from the Student Annual Surveys showing negative experience and
witness bias analysis

From the below graphs, we can see that University of Buffalo lays more emphasis to gender

related questioned based on attitude than lowa State University.

Univ Dept 1
. lowa State University
. University of Buffalo

Attitude Gender

Univ Dept 1
lowa State University University of Buffalo Choose University
Important to consider both people's gender whe. _ _ Y -
Different genders benefits research _ _

mportant to talk about GS's gender _ _ Choose Department
Important to talk about advisor's gender _ _ (an) M
Important to consider how gender impacts resea... | RN ] Gender
My gender is relevant to my advising | N RHEEEE ]
Gender differences enhance advising relationshi... NN I

(Multiple values) -

o1 2 3 4 5 6o 1 2 3 4 5 g Ethmcty
All -
Agreement A Agreement A Gl
Citizenship
() -
First Gen
Behaviour Gender (a1) -
Univ Dept 1 Race/Ethnicity Advising B..
lowa State University University of Buffalo (Am h
| craated opaortunty or 65 0 bring up gancer | — A Gender Aduising Behavirs
was willing to discuss gender with my G5 | NN I ] .
| reflected on how research experience might ciffer ... | NN I
raised topic of gender with my G5 | NN I
| implemented strategies to address gender diversi.. | N ] v
o 1 2 3 4 50 1 2 2 4 5
Frequency # Frequency #
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Figure 14: Report from the Student Annual Surveys showing attitude & behavior analysis

Similarly from the faculty survey, we can look at the results and act upon them accordingly.
lowa State University and University of Buffalo rated the same for feeling included in the
student’s research disciples. Whereas, University of Buffalo had rated themselves higher for

knowing their student’s outside interests.

Faculty Survey Results

:hnicity and Gender Ethnicity and Gender Attitude,Confidence Attitude,Confidence Rappoert with Graduate Frequency of Rapport Career
< ith respect to with respect to and Behaviour with and Behaviour with Students with Graduate Encour
shaviour Confidence resoect to Gender respect to Ethnicitv Students
Univ Dept 1 Choose University
lowa State University University of Buffalo e -
I asked GS how they were generally doing [N I
made effort to know my G's outside interests | ] Choose Department
I asked GS how they were doingin their research [N I Gl T
I asked GS about their research goals [N 1 Gender
e . I I T INT.
| asked G5 if they feltincluded inthe research gr. ]
I asked G5 if they felt included in the dept/grad » — I Ethnicity
asked G5 if they felt included in our research dis ] (A1) -
0 1 2 kS 4 slo 1 2 3 4 S| First Gen
Frequency # Frequency # (an) -
Citizenship
(Al -

Race/Ethnicity Advising B..
(All) -

Gender Advising Behaviors

(Anl) -

Figure 15: Report from the Faculty Annual Surveys showing rapport analysis
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Looking at the Career encouragement results, we can see that both the universities have almost
the same results apart from ones like federal workplace and non-faculty roles in university. So
we imply that the faculty is encouraged to have a career of their choice.

Faculty Survey Results

1Gender Attitude, Confidence Attitude,Confidence Rapport with Graduate Frequency of Rapport Career Awareness of Fa
< :to and Behaviour with and Behaviour with Students with Graduate Encouragement with respect to >
respect to Gender respect to Ethnicitv Students Ethnicitv and Ger
Univ Dept 1 Choose University
lowa State University University of Buffale Mt -
4yrfaculty-research | ]
4 yr faculty-teaching [ I Choose Department
ayrfaculty-research/tea.. [ e (a1 -
facuty ot med scroo! | - Gender
facutty et 2 yrfcommuntey . I D"
non-faculty role at univer... | I
«1z I I Ethnicity
Other education organiza... [ NG ] (am h
International organization | NG ]
Research instituze | I reten
Federal workplzce I I ¢ z
Statefregional govt | I Citizenship
Local govt: | I Al -
comzany [ I
Non-profic. | I Race/Ethnicity Advising B.
Self-employed | | (A1) T
(o] 1 2 3 4 5 60 1 2 3 4 B © Gender Advising Behaviors
Encouraged # Encouraged # (Al -

Figure 16: Report from the Faculty Annual Surveys showing career encouragement
Analysis
From the faculty workshop results, it looks like most of the participants have had a positive

impact after attending the workshops.

Faculty Workshop Results

Level of Agreement Likeliness to take Importance Workshop Feedback

action >

University Name University Name
lowa State University [an) -
Helped increase my awareness of other perspectives, exp _
Helped me empathize with the lived experiences and pers . | N NRNEEEEGGGEE Department
Helped increase my awareness of my own secial identities | NG (an e

Helped me think about the types of uncenscious biases th _
Helped increase my appreciation for contributions that di . | NNNRREEE
Helped me become more aware of the indiract, subtle, or u.. | NGNS
Increased my knowledge of strategies that improve a clim. _

0 1 3 4 5 6

ra

Agreement A

Figure 17: Report from the Faculty Workshop Surveys showing level of agreement analysis
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the high ratings in the workshop feedback section of the story.

PostDoc Workshop Results

Level of Agreement Likeliness to take

< action

The purpose of this pregram was clear tome -

The level of this program was appropriate -

The pace of this program was appropriate -

The length of this workshop was appropriate -

The facilitator(s) was/were well preparad -

The facilitator(s) was/were helpful -

felt like | could speak truthfully -

| felt like other participants listened authentically -

| learned from my peers contributions to this discussion -

Importance Workshop feedback

University Name

lowa State University
PostDoc N
PostDoc I
PostDoc I
PostDoc I
PostDoc I
Postooc I
PostDoc I
PostDoc I
PostDoc I

0 1 2 3 4 5 6

Value

University Name
(A
department
(A1)

Figure 18: Report from the Postdoc Workshop Surveys showing workshop feedback
analysis

Such trends have been captured for all the participant categories and made available to the end

users. The CIRTL group meets every quarter to talk about these results.
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CHAPTER 7 - CHALLENGES

Few of the noteworthy changes made during the project are:
1. Changes in the process workflow:
Process workflow has undergone many changes, and with every new version, more detail is
added to the workflow. This reduces the confusion between knowing who has the responsibility
for a particular work and the project can hence run smoothly. The lucid chart was used to create
the workflows. The process workflow was changed as per changes and needs at least 8 to 9
times.
2. Database design changes:
The database design was created on a local desktop, and the plan was to export the entire
database design then. The surveys were being created simultaneously as the database design (we
did not know initially that the survey questions would change later on). This lead to many
changes in the database design.
Few major changes were:
I.  Multi-valued answer was initially decided to be loaded into a separate table. Later on,
after viewing the sample data, a single field was allotted.
Il.  The column names were changed as per the qualtrics survey. This activity happened
thrice given that it was the client’s decision.
I1l.  Staging area set up in the database to load raw data. This plan was thought to do some

data cleaning.
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3. Changes in data visualizations:

In order to be prepared when the survey deployed we created sample data and tried out
the various kinds of visualizations that we would want to interpret. The initial analysis was done
and presented to the board of members of CIRTL-AGEP. Feedback was taken from them to be
implemented in the primary survey. Initially, histogram analysis was used to display the results.
Students and faculty data were shown simultaneously to understand the difference in opinions
between the two groups. Later on, it was decided to let the two groups have its own analysis.

The dashboards were initially decided as one holistic dashboard for the entire group of
participants, but given the magnitude of questions each surveys has; it was later on changed to
creating separate story dashboard for each category.

SRS requirements and Changelog were two documents that were maintained throughout

the project to track the changes being made.
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CHAPTER 8 - CONCLUSION AND FUTURE RESEARCH

CONCLUSION

A database was set up with a workflow to cleanse and load the data into the system. A well-
defined process workflow was built which gives the project directions about what needs to be
done from the starting of survey creation to deploying the dashboards.

The initial analysis shows that every student behaves individually, but the causes can be
narrowed down to few major ones which when dealt with improving the student's mentality
towards following a particular career path or maintaining their initial career plans.

Factors like parent’s education, sex, origin showed were correlated to participant's behavior and
thoughts about their careers. Representatives from the universities went through the

visualizations and found it useful to study student behavior.

FUTURE RESEARCH

Deployment of the surveys from all the affiliated universities is estimated to be completed by the
summer of 2018. lowa State University and the University of Buffalo completed the first year’s
survey during my stint with the project.

Representatives from the universities will then meet and discuss improving the academic climate
change based on the workshop experiences and data collected

The project is estimated to run till September 30, 2021, with an aim to create a super-structure of
the ten alliance members which will work together to produce and share information and

disseminate change more broadly

www.manaraa.com



34

REFERENCES

Thayer, Paul B. 2000. Retention of Students from First Generation and Low-Income
Backgrounds

(ERIC ED446633). Opportunity Outlook (May), 2-8.

Schmidt, Peter. 2003. Academe’s Hispanic Future: The nation’s largest minority group faces big
obstacles in higher education, and colleges struggle to find the right ways to help. The Chronicle
of

Higher Education, v. 50, Issue 14 (28 November): A8. http://chronicle.com

Choy, Susan P. 2001. Students Whose Parents Did Not Go To College: Postsecondary Access,
Persistence, and Attainment (NCES 2001-126). Washington, DC: U.S. Department of Education,
National Center for Education Statistics. http://nces.ed.gov/pubs2001/2001126.pdf.
Bonus-Hammarth, M. Pathways to Success: Affirming Opportunities for Science,

Mathematics,

andEngineering Majors. Journal of Negro Education, 2000, 69(1/2), 92—-111.

Hurtado, S., and others. Training Future Scientists: Predicting First-Year Minority Student
Participation in Health Science Research. Research in Higher Education, 2007b, 49(2), 126-152
Hamshire, Claire; Barrett, Neil; Langan, Mark; et al. “Students&amp;#39; perceptions of their
learning

experiences: A repeat regional survey of healthcare students”, 2017, 49, 168-173

www.manaraa.com



35

APPENDIX

Survey Results of Workshop — Graduate Student

StartDate |EndDate Status  IPAddress Progress Duration Finished Recordec
Start Date End Date Response IP Addres:Progress Duration Finished Recordec
{"Importid”:"startDate","timeZone™"America/Denver} {"Importid”:"endDate","timeZone""America/Denver} {'importic{"Importic {Importic {"iImportic {'importid":finished’} {Importic
2/28/2018 9:40 2/28/2018 9:46 0129.186.2¢ 100 322 1 #EEFEE
2/28/2018 10:11 2/28/2018 10:14 0 129.186.2¢ 100 190 1 #EEEEF
2/28/2018 13:14 2/28/2018 13:55 0 129.186.2¢ 100 2454 1 #EEEEE
2/28/2018 16:14 2/28/2018 16:15 0 129.186.2¢ 100 60 1 #EEFEE
3/1/2018 8:02 3/1/2018 8:08 0 129.186.2¢ 100 381 1 BEEEEE
3/1/2018 13:14 3/1/2018 13:18 0 129.186.2¢ 100 234 1 #EEEEF
2/28/2018 9:27 2/28/2018 9:29 0 129.186.2¢ 1" 99 0 B2z
2/28/2018 12:03 2/28/2018 12:05 0 129.186.2¢ 1 79 0 ##EEE2
2/28/2018 9:35 2/28/2018 13:16 0 129.186.2¢ 1 13253 0 ##EEs:
2/28/2018 16:27 2/28/2018 16:27 0 129.186.2« 1 9 0 Bz
3/8/2018 13:22 3/8/2018 13:27 0129.186.2¢ 100 301 1 #EEEEE
3/8/2018 20:14 3/8/2018 20:17 0 173.23.3.1 100 209 1 #EEEEE
3/9/2018 9:37 3/9/2018 9:38 0 129.186.2¢ 100 82 1 #EEEEE
3/8/2018 13:23 3/8/2018 13:24 0129.186.2¢ 1 15 0 #EEEss
mﬂkecipienf Recipient Recipient ExternalR¢ Locationl Locationl Distributic UserLangL Q1 Qé_1 Q6_2 Q6_3 Qé_4 Qé_5 Qé_6 Q6é_7 Q6_8

Response Recipient Recipient Recipient External C Location Location Distributic User Lang PROGRA Please inc Please inc Please incPlease inc Please inc Please incPlease incPlease inc
{"Importic{"iImportic {"importic {"importic{"importic {"importic {"importic { Importic {"importic {"iImportic {importic {"importic {"importic {"importic {"importic {"importic {"importic { iImportic

R_3rOkgDX8hZFxZIE 42.03¢6 -93.4652 anonymo EN 1 4 4 6 5 2 4 5 4
R_2YDF2rbFFZCj411 42.036 -93.4652 anonymoEN 1 4 4 4 5 5 5 5 5
R_TpvvngJALEKCZ4R 42.03¢6 -93.4652 anonymo EN 1 4 3 4 3 4 2 2 2
R_2VJzL1IXYBWbYQ3 42.036 -93.4652 anonymo EN 1 6 6 6 é 6 6 é 6
R_3ixqOséAc20n9sjH 42.03¢6 -93.4652 anonymoEN 1 5 5 5 5 5 5 5 5
R_2albygbesdfgXos 42.036 -93.4652 anonymo EN 1 5 6 6 6 5 5 4 4
R_2blabt7j4rRk2XdI anonymo EN 1
R_1QiulyziDKhhJNS anonymo EN 1
R_3IWVSOkts8NI2jP anonymo EN 1
R_0Inag3GNnhlWwy5 anonymo EN 1
R_I1fOBfFPBIGY1BTS 42,036 -93.4652 anonymo EN 1 3 4 4 4 4 4 4 3
R_2V9qnWDO2e2JDQA 42.0657 -93.6928 anonymo EN 1 5 5 5 5 5 4 4 5
R_2vdhzwrHP8xXED3 42.036 -93.4652 anonymo EN 1 6 6 6 6 6 6 6 6
R_3NPQ5dRD202BAhW anonymo EN 1

AA [ A8 | Aac | AD | AE | AF | AG | AaH [ A [ A [ A& [ AL | AMm | AN | a0 | AP | A@ | AR |
Q7 Q8 Qs_1 Qs_2 Q%3 Q9.4 Q95 Q%6 Q%7 Q9.8 Q9.9 Q9_9_TEXQI0_1 QI0_2 QI0_3 QI04 Q105 Q106

What are How likely How impi How imp«How impt How impi How imp« How imptHow imprHow imp«How imp:How imp:Please incPlease inc Please inc Please inc Please incPlease inc
{'Importic {"Importic {Importic {"iImportic {'Importic {"importic {"iImportic { Importic {"Importic {"importic {Importic {"Importic {importic {importic {"iImportic { Importic {"importic { Importic

Listen to ¢ 5 2 5 5 2 5 3 3 4 4 5 5 5 4 5
Be more ¢ 5 4 5 5 2 4 4 3 4 5 5 4 3 4 5
I'min the 3 1 2 2 2 2 2 2 2 5 2 5 5 3 2

6 6 é 3 6 é 3 6 6 é 6 é 3 6 é é
Be transp 4 5 4 5 2 3 4 4 4 4 5 5 5 5 5
Be aware 4 4 5 [3 3 5 5 4 5 4 5 5 [3 é 5
1. apprec 5 5 5 3 2 5 5 5 5 3 2 2 2 5 2 2
Learn mo 5 3 5 5 2 3 3 3 4 5 5 5 4 5 5

5 6 6 3 6 6 3 6 6 6 6 5 5 5 6 5
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Survey Results of Annual Survey — Graduate Student

Career_p Career_p Career_p Career_p Career_p Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in Career_in

Select theSelect the select theSelect the Select theSelect theThinking k Thinking k Thinking k£ Thinking k Thinking k Thinking k Thinking EThinking k Thinking k Thinking k Thinking k Thinking & Thinking k£

{Importic {'Importic {Importic {Importic {"iImportic {Tmportic {importic {Importic {"Importic {Importic {Importic {Importic {Importic {Importic {Importic {"importic {Importic {Importic {"importic
2

3 2 4
5 é 5 é 5

2 5 1 1
4 5 5 3 5 2 & 4 4 4 4 2 5 4 5 5 5 5
1 1 1 1 1 1 1 é 4 1 5 4 1 1 1 1

6 6

4 1 1 4 1 1 6 2 5 1 1 3 1 1 1 2 1 1
5 5 2 5 5 2 5 5 5 1 1 5 1 4 5 5 4 4
1 3 3 5 4 6 4 4 4 1 1 1 1 1 1 1 1 1
6 5 5 5 5 3 6 6 6 6 4 4 3 2 3 3 3 2
1 4 5 1 2 1 4 6 5 1 1 1 3 4 1 1 1 3
6 2 2 4 3 1 5 4 4 1 1 1 1 1 1 4 4 1
4 2 2 3 2 1 5 5 5 1 3 3 1 3 3 3 1
1 1 1 1 1 1 6 6 é 1 6 1 1 1 1 1 1 1
3 3 2 3 5 5 é 5 3 3 2 1 3 2 2 2 2

Career_in Career_in Career_in Career_in Career_ei Career_ei Career_ei Career_ei Career_ei Career_ei Career_ei Career_ei Career_el Career_ei Career_ei Career_ei Career_ei Career_ei Career_el
Thinking kThinking k Thinking kThinking kin your griin your gniin your griin your griin your gniin your griin your griin your griin your grin your griin your grn your grin your grin your grin your gr
{"Importic {Importic {"Importic {'importic {Importic { Importic {"importic { Importic { Importic {"importic {"iImportic { Importic { Importic {"importic { importic { Importic {importic {"importic { Importic

4 2

5 5 2 5 5 5 5 5 5 5 5 5 5 5 5 5 5

1 1 1 é 2 4 1 1 2 3 3 4 4 3 2
1 6 1 1 6 é é 6 6 6 6 1 4 6 6 é é 6
2 5 6 2 5 5 5 4 4 4 4 4 4 4 4 4 4
1 1 1 1 5 5 5 5 5 5 3 4 4 4 4 4 4 5
4 3 3 1 6 1 2 1 1 1 1 1 1 2 2 1 1 1
é 1 1 1 6 3 5 1 1 4 5 5 ETS 3 5 3 3 5 é
1 6 2 4 5 3 5 3 1 3 2 2 4 5 5 3 2 4
1 2 2 1 é 4 5 5 3 2 3 5 5 é 3 3 6
1 1 1 1 4 4 4 2 4 4 2 2 4 4 4 4 4 4
2 3 3 6 6 5 6 4 4 4 1 4 6 6 6 5 5 6

Career_eiCareer_ei Career_clCareer_fc Career_fc Career_fc Career_fc Career_fc Career_fc Career_fc Career_fc Career_fc Career_fc Career_fc Value_ast Value_as Value_ast Value_asi Value_ast
In your griIn your grHave you How imp:«How imp: How imp: How imp« How imp« How imp«How imp«How imp: How imp:How imp: How imp: How imp«How imp«How imp«How imp:How imp«
("mportic {"iImportic {"iImportic {"importic { Importic {importic {Importic {"importic {“importic {"iImportic { importic { Importic {"importic { Importic {"importic { importic { iImportic { importic { importic

1 4 3 5 3 4 4 5 3 4 3 5

2 5 5 5 5 6

1 1 4 5

1
5 5 2
2 2 2 1 6 5 1 1

1 é 2 é 5 5 é é é 6 5 4 5 é é
6 5 2 6 4 é é é
5 4 2 6 4 5 4 6
4 5 1 é 1 2 2 6 6 1 1 1 3 1 6 1 6
1 1 1 4 4 4 2 5 6 2 5 1 5 4 4 5 6
1 1 2 5 6 6 6 6
5 4 2 6 3 4 3 4
4 2 1 4 5 1 1 3 é 1 1 5 4 é 3 4 3
4 2 2 é 6 6 6 6
6 4 2 4 6 6 5 6
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Value_as Value_as; Value_ast Value_ast Value_as Value_ast Value_ast Value_asi Value_asg Value_ast Value_like Value_like Value_like Value_like Value_like Value_! Ek(value likc Value_like Value_like

How imp: How imp«How imp«How imptHow imp«How imp«How imptHow imp:How imp:«How imp+Regardl RegardlesRegardl
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3 4 3 5 3 2 4 4
5 5 5 3 6 é 5 5 5 é 5 5 5 6 5 6 5
2 3
1 5 5 4 4 4 1 1 5 5 5 4 3 4 2 3 4
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SRS requirements — Introduction Page

1. Introduction

This saction spacifies the raquirameants spacifications nsadad for the CIRTL AGEP project. Itaims
in providingthe scopa of tha systamthat wa plan to devalop in tha projact.

To brief about the project, Surveys would be conductad with common sat of quastions at nine
diffarant universitias across Unitad Statas of America. The questionnaira consists of two sats..ons
for students and faculty sach. Ther= will also be workshops conductad in the same nins universitias
and data regarding the affactivenass of thea workshops will ba racordad.

Our aim with this project is to intzgrats all the data from the universitias into a sacura systam and
make it availabls for an analytical platform to undarstand tha climate changas within the
univarsitias.

1.1 Purpose

To sstup an =fficiant datsbase systam for invastigating organizational climats for undarrepresantad
graduate studants through data analvsis tachniques. The usars shouldalso bz able to 2asilv analyss
tha survey data in form of graphical raprasantation In ordar to provide this we plan on buildinga
dashboard which is aasily accassible to users accompaniad by tha support of a robust database
svstam. To add on, this document also allows tha project members andclients to track the prograss
(waekly) of the project to track the complation status and also undarstand the scope of the setup.

1.2 Document Conventions

General knowladgs and thoughts about the project is tvpad in normal font and the Haaders are typad
outin Bold format.

1.3 Intended Audience and Reading Suggestions

Currant audience for this matarial is ths project members, project mentorand thea clisnts. The SRS
contains a high laval view of the functionalities that the project would provida. As the project
prograssas will plan to devalop naw varsions which would be helpful for the end usersto usa the
tool and databasa.

1 4 Pradnect Seans
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Comparison between Tableau Desktop and Tableau Online

Tableau Desktop

Tableau Online

Products for
installation

Desktop

Both desktop and online
licensing

Functionality

The authors will work in standalone
systems and only they will have
access to workbooks unless explicitly
shared.

All the users can have access
the workbooks when available
online and users can make edits
to it as well.

Pricing Free up to a year as an ISU student Anyone( whether creating or
viewing ) who would require
access to the dashboards will be
considered as a user
$500 per user/year
So in our case, 9 universities +
Kaitlyn
= $5000 per year

Sharing The workbooks need to be shared by | The workbooks will be hosted

the authors and the viewers can open | online and the viewers will be
it with Tableau reader provided with URL links.

Security Need to publish the dashboards link Most secure as it is hosted on

in cybox or any other secure means Tableau cloud and every user
will have log in details.

Creation of Same functionality as both is done in | Same functionality as both is

dashboards desktop done in the desktop. Editing can

further be done online as well.

Access to the
data source

No access to the data source

Can restrict the access to the
data source

Mobile feature

It looks like it is not available for
desktop

Supported by Online Version

Update in
workbook

A new link would again need to be
sent in case any changes are being
made

No specific action need as it
takes in live data and hosts it
online

www.manaraa.com
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