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Executive Summary  
A large number  of modern Software Development teams have team members in different 
locations, and this factor has of course increased with many people  working remotely due to 
the pandemic  (Taplin, 2021 ). As most Software Development teams follow an Agile sprint 
methodology, remote working  affect s their ability to carry out retrospectives, which are 
typically done in person. An Agile sprint is a short, time -bound period where teams complete a 
defined amount of work  and a retrospective is carried out after a  sprint  in order to discuss how 
it went wi th regards to individuals, interactions, processes, tools (Scrum, 2021 ). Similarly, it 
has become increasingly  difficult  for Software Development team managers  to effectively 
manage and gauge team moral e when working remotely.  

This report details the background, requirements gathering, design and implementation of 
Retro, an implementation  of a solution to this problem. Retro  is a web application that allows 
Software Development  teams to be able to facili tate their agile sprint retrospectives remotely  
and  enables managers of Software Development teams to effectively manage remotely through 
a Sentiment  Analysis  (mining of text that finds and extracts information that helps a person 
understand the sentiment behind the data [Gupta, 2018 ]) that is performed on a retrospective , 
allowing managers to gauge team morale, with the data to back the analysis  up.   

Retro ’s implemented solution offers a lightweight, speedy web  application that can be used by 
any Software Development team or enterprise to perform retrospectives. Its minimalist and 
user -friendly user interface places focus on the retrospectives and allows te ams to address 
issues that have arisen from their retrospectives in real -time without compromising on 
functionality is also an advantage . Similarly, it allow s Software Development team managers 
to effectively gauge team morale through its Sentiment Analysi s functionality.   

1. Introduction  

1 .1 .  Backgrou n d  

I u n der took t h is p roject  t o p rovide a m ean s for  Soft w are Developm en t  t eam s t o be able t o 
facilit at e t h eir  agile sp r in t  r et rospect ives rem ot ely. Th e idea for  t h is p roject  occu r red  t o m e 
du r in g m y p lacem en t  in  t h ird  year . Th e t eam  I w as w orkin g in  follow ed  t h e Agile 
m et h odology bu t  w h en  th e t eam  w ere doin g ret rospect ives at  t h e en d  of a  sp r in t , t h ere w as 
n o ded icat ed  app licat ion  t o facilit at e t h em  t h at  p rovided  t h e level of com m u n icat ion  
n eeded , especially  w h en  som e t eam  m em bers w ere in  d ifferen t  offices arou n d  t h e w or ld .  

I con clu ded  t h at  an  app licat ion  is n eeded  t o p rovide a m ore organ ised  an d  effect ive w ay of 
car ryin g ou t  a  r et rospect ive t h at  w ou ld  allow  it  t o be bot h  m ean in gfu l an d  u sefu l t o a ll 
m em bers of t h e t eam  an d  t o m an agem en t , especially  at  t h e m om en t  w it h  t h e m ajor it y of 
developm en t  t eam s w orkin g from  h om e du e t o t h e pan dem ic. 

Ret rospect ives are t r ad it ion ally don e in  per son  w h ere even  if som et h in g is u n clear  du r in g a 
r et rospect ive, it  can  be clar ified  by popp in g dow n  t o som eon e’s desk an d  askin g again . 
How ever , t h is t ype of com m u n icat ion  is n o lon ger  a  possibilit y  for  a  large n u m ber  of 
developm en t  t eam s. I w an t  t o p rovide an  app licat ion  t h at  cou ld  keep  t eam  com m u n icat ion  
clear  in  r et rospect ives, aid  rem ote m an agem en t  of t eam s an d  give back som e sem blan ce of 
n orm alcy t o t eam s t h at  are w orkin g rem ot ely. 



1.2.  Aim s 

Ret ro a im s t o facilit at e sp r in t  r et rospect ives rem otely for  Softw are Developm en t  t eam s 
w ith in  a  r espon sive w eb app licat ion . Ret ro w ill a llow  developm en t  t eam s t h at  are u sin g an  
agile sp r in t  m et h odology to ru n  t h eir  r et rospect ives from  an yw h ere. 

Developm en t  t eam s w ill be able t o add  it em s to t h e ret rospect ive t h at  w ill t ackle t h in gs t h at  
w en t  w ell in  t h e sp r in t , t h in gs t h at  d id  n ot  go w ell an d  an y qu est ion s t h ey h ave as a r esu lt  
of t h e sp r in t . Th ey w ill a lso be able t o add  act ion  it em s, issu es t h at  n eed  t o be solved  in  t h e 
follow in g spr in t  or  added  t o t h eir  backlog. 

Ret ro seeks t o a llow  t eam s to car ry ou t  t h eir  r et rospect ives in  a  clear , open  m an n er , w ith  
excellen t  com m u n icat ion  levels in  developm en t  t eam s, as t h ou gh  t h ey w ere in  person , 
t h rou gh  an  in tu it ive an d  u ser -fr ien d ly app licat ion  t h at  is design ed  to fit  t h e n eeds of an y 
t eam .  

Ret ro a im s t o p rovide a  sen t im en t  an alysis t ool for  t eam  m an agers t h at  an alyses w ords 
com m on ly u sed  in  t h e ret rospect ives of t h eir  t eam  in  order  t o assess t h e m orale levels 
w ith in  t h eir  t eam . Th is ben efit s m an agers if t h ey are u n able t o gau ge t h in gs like t h is by 
face-to-face in t eract ion s an d  m eet in gs. Th is w ou ld  aid  m an agers in  add ressin g 
p rodu ct ivit y issu es or  m ain t ain in g m orale w ith  t h e ben efit  of dat a  t o back it  u p .   

Ret ro a lso a im s p rovide an  app licat ion  t h at  can  scale t o fit  t h e n eeds of an y t eam  or  com pan y 
w ith ou t  com prom isin g on  efficien cy. Th is w ill be ach ieved  by design in g Ret ro u sin g 
S.O.L.I.D. (Sin gle respon sibilit y , Open / closed , Liskov segregat ion , In t er face Segregat ion , 
Depen den cy in version ) design  p r in cip les t h rou gh ou t  t h e project . Sim ilar ly, Ret ro w ill 
p rovide excep t ion al secu r it y st an dards w it h in  t h e app licat ion , givin g u ser s t h e peace of 
m in d  t h at  t h eir  r et rospect ives are bein g p roper ly safegu arded  in  t h e app licat ion .  

1 .3 . Tech n ology 

An gu lar  w as u sed  t o develop  t h e fron t en d  of t h e app licat ion , bot h  on  m obile an d  deskt op  
p lat form s. It  w as ch osen  as t h ere is am ple docu m en tat ion  an d  resou rces on  it , an d  du e t o it s 
com pon en t  design  pat t ern , it  len ds it self t o scalabilit y  an d  efficien cy n eeded  for  t h e p roject . 
Sim ilar ly, t h e Boot st rap  fram ew ork w as also im plem en t ed  w ith in  t h e An gu lar  p roject  in  
order  t o im prove t h e look an d  feel. Th is p rovides t h e u ser -fr ien d ly in t er face t h at  ach ieves 
t h e clear  com m u n icat ion  Ret ro a im s for . 

Th e backen d  w as im plem en ted  u sin g Java cou p led  w ith  t h e Spr in g fram ew ork. Th e Spr in g 
fram ew ork p rovides bu ilt -in  librar ies t h at  w as u sed  t o t ackle t h e scalabilit y  an d  secu r it y  of 
t h e app licat ion  as w ell as len d in g it self t o design in g an d  bu ild in g t h e API t h at  is n eeded  for  
Ret ro’s core fu n ct ion alit y . Th is p rovides both  t h e per form an ce an d  reliabilit y  n eeded  for  
Ret ro t o su cceed .  

Th e AFINN Dict ion ary ((AFINN, 2011), (Nielsen , 2011)) w as u sed  t o car ry ou t  t h e Sen t im en t  
An alysis on  ret rospect ives. It  does so by assign in g a  score t o each  w ord  u sed  in  a 
r et rospect ive depen d in g on  if t h e level of posit ivit y  or  n egat ivit y  t yp ically  associat ed  w ith  
t h e w ord . For  exam ple, t h e w ord  ‘m ast erp iece’ h as a  score of 4 , an d  t h e w ord  ‘acciden t ’ h as 
a  score of -2 .  Th ere is a lso a  list  of ‘st op  w ords’ t h at  each  w ord  in  a  r et rospect ive is com pared  
t o, an d  if t h e w ord  is p resen t  am on gst  t h e list  of st op  w ords, it  is n ot  assign ed  a  score. Th e 
st op  w ords t yp ically  in clu de p ron ou n s su ch  as  ‘I’, ‘w e’, or  ‘you ’. 



The score of t h e w ords is t h en  added  toget h er  an d  an  overall score is p rodu ced . Th e t eam ’s 
m an ager  can  see t h eir  t eam ’s m orale level in  a  visu al form at  based  off of t h e overall score 
dat a , as w ell as seein g a  r ecom m en dat ion  m essage. Th e recom m en dat ion  m essage is 
feedback from  Ret ro based  off t h e Sen t im en t  An alysis dat a an d  depen ds on  if t h e overall 
score is a  posit ive or  n egat ive in t eger . 

In  order  t o design  t h is p roject  w it h  efficien cy an d  scalabilit y  in  m in d , t h e Java S.O.L.I.D. 
(Sin gle respon sibilit y , Open / closed , Liskov segregat ion , In t er face Segregat ion , Depen den cy 
in version ) w ere em ployed . Th ese p r in cip les are n ot  a  t ech n ology per  se, bu t  t h ey w ere 
follow ed  closely w h en  im plem en t in g t h e above t ech n ology in  t h e p roject  t o en su re t h e 
app licat ion  can  per form  as in t en ded  an d  w eath er  per iods of h igh  t raffic effect ively. Th is 
a id s t h e scalabilit y  an d  secu r it y  aspect s of t h e p roject . 

1 .4 . St ru ct u re 

Th is docu m en t  delves in to t h e fu n ct ion al, dat a, u ser  an d  u sabilit y  r equ irem en t s of t h e 
syst em  n eeded  for  Ret ro, t h e design  an d  arch it ectu re of t h e app licat ion  as w ell as h ow  t h e 
fron t en d  an d  backen d  w ere im plem en t ed , as visu alised  by screen sh ot s of t h e u ser  in t er face. 
Det ails of h ow  u n it  t est s w ere in corporat ed  t h rou gh ou t  t h e backen d  an d  u sabilit y  t est s 
t h rou gh ou t  t h e fron t en d  are a lso in clu ded . Sim ilar ly, t h e p roject ’s con clu sion  an d  p lan s for  
fu r t h er  developm en t  are docu m en ted . 

Th e p roject  p lan , p roposal, m y reflect ive jou rn als, an d  t h e resu lt s of t h e u sabilit y  t est in g are 
a lso at t ach ed  t o t h e docu m en t ’s appen d ices. 

2. System  

2 .1 .  Requ irem en t s 

2 .1 .1 . Fu n ct ion al Requ irem en t s 

2 .1 .1 .1 . Use Case Diagram  
The various use cases of Retro are detailed in Figure 1. 



 

Figure 1: Retro use case diagram 

2.1.1.2.  Requirement 1: The User is able to create a retrospective.  
2.1.1.2.1.  Description and Priority  

This use case is a priority for Retro as once the User enters the Retro web application, 
they must be able to create a retrospective and it saved to the database by the 
system .  

2.1.1.2.2.  Use Case 
Scope 

The scope of this use case is to let t he User create a retrospective on  Retro. 

Description  

This use case describes the creation of a retrospective in the database by  a User once 
they have entered the Retro web application.  

Flow Description  

Precondition  

The system is in initialisation mode . 

Activation  



This use case starts when a User logs on to the Retro web application.  

Main flow  

1. The User  enters a retrospective title in the text input area.  
2. The User submits the retrospective title form to the system.  
3. The system creates the retrospective with the specified title and stores it 

in the database.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.3.  Requirement 2: User is able to retrieve and view a retrospective.  
2.1.1.3.1.  Description and Priority  

This use case is a priority for Retro as once the User enters the Retro web application, 
they must be able to retrieve a retrospective from the database and view it .  

2.1.1.3.2.  Use Case 
Scope 

The scope of this use case is to let the User ent er Retro and to retrieve and view a 
retrospective.  

Description  

This use case describes the retrieval of a retrospective from the database by  a User 
once they have entered the Retro web application.  

Flow Description  

Precondition  

The system is in initialisat ion mode  and the retrospective has already been 
created . 

Activation  

This use case starts when a User prompts the system to enter a retrospective . 

Main flow  

1. The User clicks on a retrospective and t he system identifies that the user 
wants to enter a retrospective . 

2. The User enters the desired retrospective.  
Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  



2.1.1.4.  Requ irem en t  3 : User  is able t o delet e a  r et rospect ive. 
2 .1 .1 .4 .1 . Descr ip t ion  an d  Pr ior it y 

Th is u se case is a  p r ior it y  for  Ret ro as on ce t h e User  creat es a  ret rospect ive, t h ey 
m u st  be able t o delet e it . 

2 .1 .1 .4 .2 . Use Case 
Scope 

The scope of this use case is to let the User delete  a retrospective.  

Description  

This use case describes the deletion of a retrospective and have it removed  from  the 
database.  

Flow Description  

Precondition  

The system is in initialisation mode  and the retrospective has already been 
created . 

Activation  

This use case starts when a User enter s Retro. 

Main flow  

1. The User prompts the system to delete a retrospective.  
2. The User is prompted to confirm that they want to delete the retrospective.  
3. The User clicks ‘yes’ to confirm deletion. (See A1)  
4. The system identifies that the user wants to delete  a retrospective  and 

removes it from the database . 

Alternate flow  

A1:  The User cancels deleting the retrospective.  
1. The retrospective is not deleted from the database by the system.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.5.  Requirement 4: User is able to perform a Sentiment Analysis on a 
retrospective.  

2.1.1.5.1.  Description and Priority  
This use case is a top priority for Retro as once the User has carried out a 
retrospective with their team by adding items to it , they must be able to perform a 
Sentiment Analysis on  it .  

2.1.1.5.2.  Use Case 
Scope 



The scope of this use case is to let the User per form  a Sen t im en t  An alysis a  
r et rospect ive. 

Description  

This use case describes performing a Sentiment Analysis on a retrospective.  

Flow Description  

Precondition  

The system is in initialisation mode  and the r etrospective has already been 
created and carried out with the User’s team by adding items to it . 

Activation  

This use case starts after  a User carries out  a retrospective  with their team and  
prompts the system for the sentiment analysis for that retrospect ive . 

Main flow  

1. The User ensures that the retrospective has been completed and that 
their team members are no longer adding items to it.  

2. The User prompts the system to produce a sentiment analysis on a 
particular retrospective.  

3. The system produces the sentiment analysis on the specified 
retrospective and returns it to the user.   

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.6.  Requirement 5: User is able to add an item to a retrospective.  
2.1.1.6.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to add an item to the retrospective .  

2.1.1.6.2.  Use Case 
Scope 

The scope of this use case is to let the User add an item to a retrospective.  

Description  

This us e case describes the addition of an item to a retrospective and have it saved 
to the database . 

Flow Description  

Precondition  

The system is in initialisation mode and the retrospective has already been 
created . 

Activation  



This use case starts when a User en t er s a  r et rospect ive. 

Main flow  

1. The system identifies that the user wants to add an item to a retrospective.  
2. The User adds an item under the ‘things that went well’ column to a 

retrospective. (See A1, A2)  
3. The item is saved to that retrospective by the system on the database.  

Alternate flow  

A1:  The User adds an item under the ‘things that did not go so  well’ column to a 
retrospective.  
1. The item is saved to that retrospective by the system on the database.  

A2:  The User adds an item under the ‘ questions ’ column to a retrospective.  
1. The item is saved to that retrospective by the system on the database.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.7.  Requirement 6: User is able to delete  an item from  a retrospective.  
2.1.1.7.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to delete  an item from  the retrospective .  

2.1.1.7.2.  Use Case 
Scope 

The scope of this use case is to let the User delete  an item from  a retrospective.  

Description  

This use case describes the deletion  of an item from  a retrospective and have it 
removed  from  the database . 

Flow Description  

Precondition  

The system is in initialisation mode  and the retrospective and item have  already 
been created . 

Activation  

This use case starts when a User enters a retrospective . 

Main flow  

1. The system identifies that the user wants to delete  an item from  a 
retrospective.  

2. The User is prompted to confirm that they want to delete the item.  
3. The User clicks ‘yes’ to confirm deletion. (See A1)  



4. Th e it em  is delet ed  from  t h at  r et rospect ive by t h e syst em  on  th e dat abase. 

Alternate flow  

A1:  The User cancels deleting the item from the retrospecti ve. 
1. The item is not deleted from the retrospective by the system on the 

database.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.8.  Requirement 7: User is able to update  an item on  a retrospective.  
2.1.1.8.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to update an item on the retrospective .  

2.1.1.8.2.  Use Case 
Scope 

The scope of this use case is to let the User update an item on a retrospective.  

Description  

This use case describes  updating an item on a retrospective and have it updated  on  
the database . 

Flow Description  

Precondition  

The system is in initialisation mode  and the retrospective and item have already 
been created . 

Activat ion  

This use case starts when a User enters a retrospective . 

Main flow  

1. The system identifies that the user wants to update  an item on  a 
retrospective.  

2. The User is prompted with a modal dialog to update the text description of 
the item  that they want to update.  

3. The User enters the updated description and clicks ‘yes’ to confirm updating . 
(See A1) 

4. The item is updated  by the system on the database.  

Alternate flow  

A1:  The User cancels updating  the item on  the retrospective.  
1. The item is not updated  on  the retrospective by the system.  



Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.9.  Requirement 8: User is able to add an action item to a retrospective.  
2.1.1.9.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to add an action item to the retrospective .  

2.1.1.9.2.  Use Case 
Scope 

The scope of this use case is to let the User add an action item to a retrospective.  

Description  

This use case describes the addition of an action item to a retrospective and have it 
saved to the database . 

Flow Description  

Precondition  

The system is in ini tialisation mode and the retrospective has already been 
created . 

Activation  

This use case starts when a User enters a retrospective . 

Main flow  

1. The system identifies that the user wants to add an action item to a 
retrospective.  

2. The User adds an action item to a retrospective.  
3. The action item is saved to that retrospective by the system on the database.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.10.  Requirement 9: User is able to delete  an action item from  a retrospective.  
2.1.1.10.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to delete an action item from the retrospective .  

2.1.1.10.2.  Use Case 
Scope 

The scope of this use case is to let the User delete an action item from a retrospective.  



Description  

This use case describes the deletion of an action item from a retrospective and have 
it removed from the database . 

Flow Description  

Precondition  

The system is in initialisation mode  and the retrospective and action item have 
already been created . 

Activation  

This use case starts when a User enters a retrospective . 

Main flow  

1. The system identifies that the user wants to delete  an action item from  a 
retrospective.  

2. The User is prompted to confirm that they want to delete the action item . 
3. The User clicks ‘yes’ to confirm deletion. (See A1)  
4. The action item is deleted  from  that retr ospective by the system on the 

database.  

Alternate flow  

A1:  The User cancels deleting the action item from the retrospective.  
1. The action item is not deleted from the retrospective by the system on 

the database.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.1.11.  Requirement 10 : User is able to update  an action item on  a retrospective.  
2.1.1.11.1.  Description and Priority  

This use case is a priority for Retro as once the User enters a retrospective , they must 
be able to update an action item on the retrospective .  

2.1.1.11.2.  Use Case 
Scope 

The scope of this use case is to let the User update an action item on a retrospective.  

Descript ion  

This use case describes  updating an action item on a retrospective and have it 
updated on the database . 

Flow Description  

Precondition  



The system is in initialisation mode  an d  t h e ret rospect ive an d  act ion  it em  h ave 
already been  creat ed . 

Activation  

This use case starts when a User enters a retrospective . 

Main flow  

1. The system identifies that the user wants to update  an action item on  a 
retrospective.  

2. The User is prompted with a modal dialog to update the text description of 
the action item that they want to update.  

3. The User enters the updated description and clicks ‘yes’ to confirm updating. 
(See A1) 

4. The action item is updated  by the system on the data base. 

Alternate flow  

A1:  The User cancels updating the action item on the retrospective.  
1. The action item is not updated on the retrospective by the system.  

Termination  

The system becomes idle.  

Post condition  

The system goes into a wait state.  

2.1.2.  Data Requirements  

Retro store s any information relating to a retrospective  that a user creates,  such as items 
(things that went well, things that did not go so well, or questions ) and action items, 
into the H2 in -memory database. Users will be able to update, read, create, or delete this 
information once created.  

2.1.3.  User Requirements  

The User Requirements in Retro were  largely taken care of by the browser they are 
accessing the web application from. Retro does not need a lot of user specific 
requirements as sufficient accessibility features are found within modern browsers and 
enable users to use Retro as they need to.   

2.1.4.  Usability Requirements  

Usability requirements play an important role in Retro as o ne of the main aims of the 
project was  to provide users with an application that is intuitive and user -friendly . As 
such Retro provide s a simple -to -use application that once a user has been shown how to 
use it once, they will not have trouble picking it ba ck up again.  

Retro allow s users to complete retrospectives with their teams in a clear manner that 
allows them to regain an in -person level of communication  and come away from a 
retrospective feeling like it was productive . This was  achieved by a series o f usability 
testing  and added functionality that can be seen in the Angular frontend.  



2.2.   Design  & Arch it ectu re 

Ret ro is design ed  on  both  t h e fron t  an d  back en ds w ith  S.O.L.I.D. design  pr in cip les in  m in d . 
As su ch , a t  every appropr ia t e ju n ct ion  in  t h e p roject , packages an d  d irect or ies are creat ed  t o 
h ou se files t h at  h ave sim ilar ly follow  t h e S.O.L.I.D. design  pat t ern .  

As shown in Figure 2 , t he frontend is separated out into  directories ( components  [each 
containing the projects HTML, CSS, and Typescript ], models, and services ) that each have 
their own function .  

 

Figure 2: Angular frontend file structure  

As shown in Figure 3 , t he backend is separated out into packages ( configs, controllers, 
models, repositories, and services ) that similarly each have their own function and 
responsibility.  



 

Figure 3: Java Spring backend file structure  

 

As seen in Figure 4 , Retro is designed to allowing  the user making a request through a 
particular endpoint to create , retrieve , update, or delete  information pertaining to a 
retrospective . This request is in the form of a HTTP POST , GET, PUT, or DELETE  request, 
respectively. HTTP methods make up  a large amount of the backend for Retro . The request 
is sent via the frontend and received by the backen d API. A method within the API’s 



controller  is t h en  called , depen d in g on  t h e en dpoin t  t h e requ est  w as m ade from  an d  t h e 
HTTP verb u sed , w h ich  t h en  calls t h e associat ed  m et h od  in  t h e ‘ret ros’ service file, w h ich  in  
t u rn  qu er ies t h e appropr ia t e JPA reposit ory w h ich  ret r ieves t h e dat a  from  t h e dat abase. Th is 
in form at ion  is t h en  retu rn ed  t o t h e fron t en d  an d  d isp layed  in  an  appropr ia t e fash ion  t o t h e 
u ser . 

Th e creat ion  an d  u se of a  RESTfu l API for  t h e backen d  of Ret ro su ppor t s it s a im  of bein g a  
fast  an d  scalable w eb app licat ion  as in st ead  of t h e cost ly  (in  t erm s of m em ory an d  t im e) 
st orage of dat a  w it h in  Ret ro’s in -applicat ion  m em ory, t h e API a llow s for  abst ract ion  an d  
t h en  t h e ret r ieval an d  servin g of par t icu lar  dat a  t h rou gh  HTTP prot ocols on  t h e fron t en d .  

As seen in Figure 4, on the frontend, Retro ’s Angular service class method s goes to specified 
endpoints  for the backend API and creates, reads, updates,  or deletes information in the 
database, as the user dictates from the frontend views.  

Similarly, S.O.L.I.D. design principles are present throughout the  system architecture  as 
each component of the system only has a single responsibility , as detailed in Figure 4. 

 

Figure 4: Retro architecture diagram  

2.3.  Implementation  

2.3.1.  The Backend:  

The backend is separated out into packages each containing different classes that 
pertain to different operations for the API. The ‘configs’ package contains the sample 
database information of the project , as shown in Figure 5 , and is what I used when 
testing and designing  project to ensure Retro was functioning as intended by using the 
Spring ‘local’ profile  created in the LoadDatabase.java  file.  Data relating to a 
retrospective is loaded into the H2 in -memory database as well as items and action 
items associated with the retrospective . 



 

Figure 5: LoadDatabase.java : 'Local' profile  java file used for testing purposes  

The ‘controllers’ package contains the HTTP request methods , examples of which can 
be seen in Figure 6 , that have been implemented for the API. These methods employ a 
HTTP verb and fetch or create data by calling another method from the ‘retrosService’ 
class which in turn requests or creates data from/in the datab ase via the JPA (Java 
Persistence API) repositories. The information is then served to the specified endpoint.  
These methods make up the core functionality  of Retro as they serve the requested  
information to the user on the frontend once the correct API en dpoint has been reached  
by employ ing  HTTP methods.  



 

Figure 6: Backend: Retrospectives controller 

The ‘models’ package contains the structure of each model present in the project as well 
as how they relate to each other and should be stored in the H2 in -memory relational 
database.  There are models present for ‘retros’, ‘items’  (as seen in Figure 7), ‘sentiment 
analysis’, and ‘action items’ as well as a ‘base entity’ super class that all models inherit 
from and an enum erator  class, as seen in Figure 8,  for the item type, good, ques tion or 
bad. 

The type assigned to an item is defined by which column the user creates the item from 
on the user interface – things that went well  (good) , questions about the sprint  
(question) , or things that did not go so well  (bad) , respectively. This was  important as 
only items of the type that have been posted to one of the mentioned columns are shown 
in that column  on the frontend , i.e., items that have been created and HTTP posted from 
the ‘things that went well’ column are be assigned the item type ‘g ood’ and are only 
shown in the ‘things that went well’ column as decided by an Angular pipe filter.  



 

Figure 7: Item class java file  

 

Figure 8: Item type enumerator java file  

The ‘repositories’ package con tains JPA repositories for action items, items, sentiment 
analyses and retros pectives . An example of this can be seen in Figure 9 , for the 
retrospectives JPA repository . The JPA repositories allow the persistence of the action 
items, items, and retros objects. They make it possible to map the objects to the H2 
database and allow the data relating to them to be queried by the ‘retrosService’ and 
returned to the user via the  user interface.  



 

Figure 9: Retrospectives JPA repository interface java file  

The ‘exceptions’ package contains the custom exception handling classes created for 
each model present in the backend. Each exception handler is employ ed throughout the 
service class methods as a security measure and exception handling event that is unique 
to each model. In Figure 10, the ‘RetrosNotFoundException ’ class is shown along with the 
message printed to the console in the event that a retrospective cannot be found i n the 
database. This allows for simplified tracking -down and fixing of errors  that may arise I 
the application as the  model, repository , or met hod is causing the issue at hand  is 
known  from the outputted message . 

 

Figure 10 : RetrosNotFoundException - custom error handling method  

The ‘services’ package contains the methods , as shown in Figure 11 , that query each of 
the re spective repositories. The methods contained within this class are called by the 
‘retrosController’ class to create, read, update,  and delete  data in/from  the database via 
the repositories.   



 

Figure 11 : Retrospectives service class java file 

In particular, in order to perform a  Sentiment Analysis , the 
‘getRetroItemsByIdForSentimentAnalysis ’ method in the service class is called. This 
method works by creating an Array List of stop words, which are words th at do not have 
an associat ion with positive or negative sentiment, by reading in a text file , as seen in 
Figure 12, filled with stop words through a Buffered Reader.  

 

Figure 12 : Stop Words.  

Similarly, a HashMap  is created for a series of words and their associated 
positive/negative score  from the Afinn Dictionary  (AFINN, 2011 ), examples of which 
can be seen in Figure 13. The words and scores are then  read in by a Buffered Reader and 
added to the HashMap .  



 

Figure 13 : Afinn Dictionary - words and associated sentiment scores 

Once the files are read in, and the words are added to the respective Arra y List and 
HashMap , the method retrieves the words us ed by Software Development team 
members in a retrospective by retrieving them from the Items JPA Repository by using 
the retrospective ID , as seen in Figure 14. 

The method then converts the retrieved list of words to a String, trims it  to remove 
excess whi tespace, and removes any non -alphabetic characters . Each word present is 
then added to an Array by split ting  the String by  the whitespace between each word.  

 

Figure 14 : Sentiment Analysis - Reading in dictionaries and retrieving retrospective item descriptions.  

As seen in Figure 15 , the  method then uses a for loop to compare each word against the 
stop words and if the word is present in the list of stop words , it is not  assigned a score. 
If a word is not present amongst the stop words, it is assigned a score based on the 
associated positive/negative sentiment behind it . An integer then keeps track of the 
overall score of the sen timent behind a retrospective’s items , and the final score is saved 
to the Sentiment Analysis (through an instance of the Sentiment Analysis class) 
associated with a retrospective’s  items, along with the retrospective and its ID, and the 
array of words analysed . 



 

Figure 15 : Sentiment Analysis - words being assigned a score and sentiment analysis conducted.  

In regard to  the service methods that allows retrospective items and action items to be 
exported to a CSV file, the use of the Super CSV Java lib rary  (Graversen, 2015 ) was 
employed , which was added as a Maven dependency in the POM file.  

This method works by first setting the response type of the method to be a CSV file  and 
creating the file , then assigning the file n ame which includes information about the 
retrospective such  as the retrospective title, ID number and the date and time it was 
downloaded at.  

After this the retrospective items are retrieved and added to a list . The item IDs, dates 
and times created at, de scriptions, item types and item votes received are then written 
to the CSV file under each of the respective headings shown in Figure 16.  

 

Figure 16 : Exporting retrospective items and action items to a CSV file.  



2.3.2.  Th e Fron t en d : 

Th e fron t en d  is sim ilar ly separat ed  ou t  in t o d irect or ies. Th e fron t en d  con t ain s 
d irect or ies for  com pon en t s, m odels, an d  services. Th e com pon en t s d irectory is m ade u p  
of t h e act ion  it em  form , it em  form , ret ros, ret ros list , arch ived  ret ros, sen t im en t  
an alysis an d  sen t im en t  an alysis list  com pon en t s.  

Th e act ion  it em  an d  it em  form s are both  u sed  in  t h e ret ros com pon en t  in  t h e HTML file, 
as seen in Figure 17 , when a user enters text in the input field for an action item or item 
to be added to a retrospective. Instead of the code for the forms  being direc tly written 
into the retros component, they have been separated out into their own form 
components in accordance with S.O.L.I.D. design principles, to ensure they have a single 
responsibility . 

 

Figure 17 : Retrospectives component HTML file  

As can be seen in Figure 1 8, validation is carried out on the text  to ensure it is  not an 
empty String.  Once the form is validated and submitted, the item or action item is added 
to the retrospective’s items /action items.  



 

Figure 18 : Item form methods  

The retros , retros list , archived retros, sentiment analysis and sentiment analysis list  
components each respectively call methods from ‘ retrosService.ts’ to retrieve, create, 
update,  or delete  data from/to the backend . This works by subscrib ing  to methods 
present in the ‘ retrosService.ts’ file in order to become aware of any changes that are 
made, in which case the methods are called, and the information is fetched again with 
the changes made , as seen in Figure 19  for the retros component methods .  



 

Figure 19 : Retrospectives Typescript file  

The ‘services’ directory contains all of the methods that make HTTP requests to the 
backend API and gets the response , as seen in Figure 20 . The endpoint addresses have 
been added to this file as strings to allow for simple modification if the endpoints 
change over time. For example, the ‘this.urlPrefix’ seen in the addRetro  method in Figure 
20  relates to the urlPrefix string which has a value of '/api/retros/ ’. 



 

Figure 20 : Retrospectives services Typescript file 

The ‘proxy.conf.json ’ f i le, as seen in Figure 21, configures the proxy that allows the front 
and back end to communicate as it tells the methods within the service file the base URI 
to direct HTTP requests to. It also disguises  the base endpoint address of the API behind 
‘/api/**/’ for security purposes.  

 

Figure 21 : proxy.conf.json - allows backend and frontend to communicate.  

The Angular pipes (Angular, 2021 ) present in the frontend allow  for the transformation 
of data that is received from the service methods. In Retro, pipes are used to filter the 
data that is being returned from the backend API.  

When returning  a list of retrospectives  that are in progress , a pipe was used to filter  out 
retrospectives that have been marked as archived. This was done by checking the 
Boolean flag ‘archiveRetroFlag ’ to see if it had been raised  using the  pipe  seen in Figure 
22 . If it had not been raised (i.e., not had a value of 1/true) , the retrospective would be 
displayed amongst the list of in progress retrospectives , as can be seen in Figure 23 .  



 

Figure 22 : Archived retrospectives pipe method  

 

Figure 23 : Archived retrospectives pipe HTML filter  

Similarly, a pipe is used when searching for a retrospective  on the homepage of Retro , 
the archived retrospectives, and the sentiment analysis page by filtering by 
retrospective title .  

Pipes are also used when di splaying the list of retrospective items. There is a pipe 
present to filter and restrict items by type (good, bad, questions) to the ‘things that went 
well’, ‘things that did not go so well’ or  ‘questions’ column s present on the UI , as seen in 
Figure 24. I f an item is not of the specified type, it will not be shown in the column. This 
allows for only the relevant  items to be displayed in each column on the UI.  An example 
of the pipe being used is shown in Figure 26. 

 

Figure 24 : Angular pipe to filter items by type  

Similarly, there is a  pipe for sorting items by votes in descending order , as shown in 
Figure 25 . This allows for the most upvoted items to be displayed at the top of the 
column.  An example of  the pipe being used is shown in Figure 26.  



 

Figure 25 : Item votes Angular filter  

 

Figure 26 : Use of Angular pipes for item types and item votes in HTML.  

In regard to the routing of the application, the routes were set up as shown in Figure 27 
to be linked to a specific component, allowing the application to know which HTML, 
CSS, and Typescript files to load when the route endpoints are reached. A Hash was also 
used in the configuration of the routing to safe guard the API endpoints.  

 

Figure 27 : Application routing  



2.4.  Graph ical User  In t er face (GUI) 

2 .4 .1 . Hom e Page: 

 

Figure 28 : GUI - Retro Home page 

Figure 28  rep resents the home page of Retro’s GUI. On this page, users can create a new 
retrospective and have it saved to the backend database of retrospectives. Users can also 
see a list of existing retrospectives, including details about when a retrospective was 
created. Similarly, u sers can also search for a specific retrospective  using the Angular 
pipe search bar , to filter the list of retrospectives to a specific one . 

On this page users can also delete a retrospective by clicking the trash  bin  button in red, 
archive a retrospective after they are finished  with it by clicking the tick button in blue, 
or enter a retrospective to see its items and action items  by clicking the arrow button in 
green.   

Users can also visit any of the other pages present on R etro from this page by clicking 
the options present on the navbar, which is present throughout the  application.  



2.4.2.  Ret rospect ive Page: 

 

Figure 29 : GUI - Individual retrospective page with items  

 

Figure 30 : GUI - Individual retrospective page with action items  

When a user clicks the arrow button in green or the retrospective title, as seen in Figure 
28 , they enter a retrospective’s details page. The GUI of the retrospective pages can be 
seen in Figure 29 and Figure 30. On this page, users will see the retrospectives items and 
action items.  From this page users can also export the retrospectives items and action 
items to CSV files for further review by clicking the buttons on the navbar to carry out 
these actions. Similarly, users can also be brought to the Sentiment Analysis page for 
retrospectives by clicking the respective button on the navbar to do so.  

The retrospectives action items are displayed on the retrospective , and users can also 
create  action it ems, edit  their descriptions,  and delete them . 

Details about things that went well, questions about the sprint, and things that did not 
go so well are displayed. Users can also create items in any of the columns and have 
them stored to the backend database . Users can also upvote or downvote the 
retrospective items and they will be sorted according to their score, delete an item, edit 
an items description, and mark an item as reviewed. Marking an item as reviewed will 
change the CSS colour properties of a re trospective item’s Bootstrap card, clearly 
showing the user it has been reviewed and discussed, as seen in Figure 31. 



 

Figure 31 : GUI - Retrospective page - reviewed item  

2.4.3.  Archive Page:  

 

Figure 32 : GUI - Archived retrospectives page 

Figure 32  shows the Archived Retrospectives page. This page lists all of the 
retrospectives that have been marked as archived by clicking the blue tick button as 
seen on Figure 28. These are retrospectives that the team in questions are finished with 
and have been reviewed by them. As can be seen in Figure 32 , the buttons beside the 
shown archived retrospective are to enter it to view its contents  by clicking the gr een 
button, and to unarchive (bring it back into the list of ongoing retrospectives) it by 
clicking the blue ‘x’ button.  



2.4.4.  Sen t im en t  An alysis Page: 

 

Figure 33 : GUI - Sentiment Analysis Page – displaying a positive Sentiment Analysi s. 

As seen in Figure 33, the Sentiment Analysis that has been carried out for a retrospective 
is displayed. On this page, the title of the retrospective is shown along with a circular 
progress bar. This progress bar measures  the level of positive sentiment  present in  a 
retrospective, ranging from one to one hundred. If a retrospective re ceives an overall 
positive sentiment score from the analysis based on the words used, that score is 
displayed using the progress bar. This al lows Software Development team managers to 
see the data from a Sentiment Analysis on their team’s  retrospective in a visual format.  

Similarly, a recommendation message that changes depending on if the overall 
sentiment of the retrospective in question is p ositive or negative is shown. If the 
sentiment is positive, the message seen in Figure 33  will be shown. However, if overall 
sentiment f or  a retrospective is negative, the circular progress bar will not be shown the 
recommendation message shown in Figure 34 will be shown.  



 

Figure 34 : GUI - Sentiment Analysis Page – displaying a negative Sentiment Analysis.  

An explanation for how Retro performs a Sentiment Analysis on retrospectives is 
shown at the bottom of each Sentiment Analysis inside a Bootstrap Accordion card that 
can be collapsed or expanded by the user when they wish to read it.  

2.4.5.  Search: 

The GUI contains a search bar that allows users to enter a retrospective title  and they 
can filter the list of retrospectives that are in progress in order to find the one they are 
looking for, as seen in Figure 35 and Figure 36. This functionality is also  present on the 
Archived retrospectives page.  

This functionality was created  using a pipe in Angular which works as a filter. When 
the user enters a retrospective title into the search bar, the pipe immediately starts to 
filter the list of retrospectives p resent and if any of the listed retrospectives do not 
contain the characters present in what the user has searched for, the retrospective is 
removed from the displayed list, and only the corresponding retrospective are returned.   



 

Figure 35 : GUI - Searching for a retrospective  

 

Figure 36 : GUI - Searching for a Retrospective 

 

2.4.6.  Modal Dialogs:  

The GUI also contains a modal dialogs for when it is necessary to restrict users to an 
action before they can continue  with regular use of the applications functionality.  This 
was implemented with the use of Angular powered Bootstrap , and it is present in the 
application when a user attempts to delete a retrospective,  as seen in Figure 37, delete a 
retrospective item or action item,  as seen in Figure 38, and when attempting to edit a 
retrospective item or action item , as seen in Figure 39. 

When the user clicks the respective button to delete or edit, a modal dialog opens,  and 
the user is sh own the content of the modal . The user then confirms their choice to delete 
or edit and th e respective method to delete or edit is called from within the modal 
method.  



 

Figure 37 : GUI - Modal dialog to delete a retrospective.  

 

Figure 38 : GUI - Modal dialogue to delete a retrospective item.  



 

Figure 39 : GUI - Modal dialog to edit a retrospective item.  

2.4.7.  Voting System:  

Similarly, the GUI also contains a voting system for retrospective items. This allows 
users to up vote and agree with an item a colleague has added, or downvote and disagree 
with a point they have made.  The items with the most upvotes  in a row (‘Things that 
went well’, ‘Questions about the sprint’, and ‘Thing s that could be improved’)  will be 
sorted to the top of that row . The voting system works by using an A ngular pipe that 
takes the list of items in a row and  sorts each time by vote in descending order . For 
example, i n Figure 40 , an item with the descriptio n ‘Too much pressure’ is at the bottom 
of the ‘Things that could be improved’ column. After receiving the most upvotes  in that 
column , it is then moved to the top of the column’s items by the pipe, as seen in Figure 
41 . 

 

Figure 40 : GUI - Voting system 



 

Figure 41 : GUI - Voting System 

2.4.8.  Retrospective Timestamps:  

The GUI contains a timestamp present on the homepage of Retro for each retrospective. 
This timestamp indicates when each retr ospective was created . This allows users to 
easily find a retrospective based on when it was created but it is also how the 
retrospectives are sorted by default.  

When the user is not searching for a retrospective, they are sorted by time of creation in 
ascending order, as seen in Figure 35. This works by using a sort method on the array of 
retrospectives present on the home page to sort and display them by date.  

2.5.  Testing  

2.5.1.  Backend  

A series of unit tests were written for the backend  system of Retro using JUnit5  (JUnit, 
2021 ). When carrying out testing for the backend, a h igh percentage of code coverage 
was needed in order to ensure that each part of functionality within Retro ’s backend 
was working as intended. To do this, unit tests  were written for the application 
configuration, the service methods, and the controller methods.  

Similarly, when each unit test was being written , the opposite of each test  was also 
created . For exa mple, as seen in Figure 42 , a test was written for one of the service 
(RetrosService.java) methods to retrieve all retrospectives when the retrospectives 
exist, by creating dummy retrospectives within the test, and a test was also written that  
tries to ret rieve all retrospectives when no retrospectives exist . In doing this, both test 
cases are being covered  in  the  method and ensuring  any exceptions thrown are handled 
within the service method (by adding handling for that exception to the method ), and 
that t he end user is seeing an appropriate error message and not information that 
compromises the system.  Covering both cases  also ensure s that the test coverage for the 
service and controller  methods is an accurate representation of the coverage present 
within the system.  



 

Figure 42 : Service tests - Unit tests for retrieving retrospectives. 

As a result of writing unit tests for  the application context, service methods and the 
controller methods , code coverage of 75% was achieved in all classes and 66% coverage 
for each method within each class , as evidenced by Figure 43 and Figure 44. Details of 
what each test does can be seen in Figure 44  from the test names.  



 

Figure 43 : Code coverage present in each class and their respective methods. 

 

Figure 44 : All tests passing for the application, service, and controller tests. 



To aid th e t est in g of t h e backen d , a  ‘local’ Spr in g fram ew ork p rofile w as im plem en ted , 
as seen in Figure 45, that allows for  test ing  the backend and the application in general to 
make sure the features implemented to date are working correctly. This is useful for the 
frontend too, as it shows that the back and front ends are communica ting correctly.  

 

Figure 45 : YAML  configuration file for 'local' profile  

2.5.2.  Frontend  

2.5.2.1.  Usability Testing:  
A series of usability tests were carried out with Retro’s  target end users in order to 
find out  how simple it is to use Retro to perform Agile sprint retrospectives in an 
effective  and efficient manner that provides satisfaction . To do this , five usability 
tests  were carried out : a five second test, trunk test, think aloud test, tree test, and a 
cli ck test. A System Usability Scale survey was also filled out by participant one  and 
included as a debrief.  

An informed consent (see  Informed Consent Form ) was signed the partic ipant 
following research integrity guidelines and best practices. A complete version of 
results is available in the User Testing Results a ppendix . The five tests carried out 
were a five second test, trunk test, think aloud test, tree test, and a click test.  An 
Ethics Application Form signed by my project supervisor can also be seen in the NCI 
Ethics Application Form appendix . 

2.5.2.1.1.  Five Second Test:  
The five second test was fairly  successful, the participant recalled  that it was the 
home page shown , and that they could create and search for retrospectives on 
the page. As a result, it would be useful  to put more material  about Retro on the 
homepage so the user will remembe r what the application is and what it does.  

2.5.2.1.2.  Trunk Test:  
The trunk test showed  that the retrospective page has a strong  message 
hierarchy and defined structure as they were able to recall  the page name, key  
parts of functionality and give  reasoning as to wh y that functionality was 
essential . As the retrospective page is the core functionality of Retro, this result 
was admirable . 



2.5.2.1.3.  Th in k Alou d  Test : 
Th e t h in k alou d  t est  p roved  very u sefu l. Th e par t icipan t  w as able t o clear ly car ry  
ou t  t h e t asks given  an d  p rovide solid  reason in g as t o w h y th ey t ook each  st ep . 
Th is p roves t h e flow  an d  h ierarch ical st ru ctu re of Ret ro h as good  u sabilit y  
design . 

2 .5 .2 .1 .4 . Tree Test : 
Th e t r ee t est  h as rein forced  t h e belief t h at  t h e arch it ect u re of Ret ro is clear  an d  
sim ple t o u se. Th e u ser  w as p resen t ed  w ith  t h ree t asks t o com plet e, w as easily  
able t o n avigat e t h rou gh  Ret ro’s st ru ct u re t o fin d  t h e cor rect  locat ion . 

2 .5 .2 .1 .5 . Click Test : 
Th e click t est  qu est ion s w ere a m ix of beh aviou ral an d  com preh en sion  st yle 
qu est ion s in  an  at t em pt  t o get  t h e par t icipan t  t o exp lain  t h e reason in g of w h at  
t h ey w ere clickin g on  an d  w h y. Th is in sigh t  in t o t h e u ser s t h in kin g is valu able 
w h en  con sider in g m akin g ch an ged  to t h e w ebsit e u sabilit y before a fin al design  
in  com m it t ed  t o. 

2 .5 .2 .1 .6 . Debr ief: 

Aft er  car ryin g ou t  u ser  t est in g, an  exit  su rvey (see Syst em  Usabilit y  Scale Exit  
Su rvey) w as app lied . Th e resu lt  w as h igh  from  th e par t icipan t , w it h  t h e SUS 
(Syst em  Usabilit y  Scale) score bein g 80 . As t h e SUS average score is 68  
(Fern an dez, 2021), Ret ro h as scored  w ell in  t erm s of it s u sabilit y . 

Th ere is st ill som e w ork t h at  cou ld  be don e t o add  t o t h e u sabilit y  of Ret ro from  
lookin g at  t h e  SUS su rvey resu lt s, bu t  it  is largely posit ive an d  sh ow s t h at  Ret ro 
h as a  st ron g level of u sabilit y  p resen t  in  it s design . 

2 .6 . Evalu at ion   

W h en  re-exam in in g t h e object ives ou t  lin es in  t h e p roposal of Ret ro an d  t h e a im s st a t ed  in  
t h e in t rodu ct ion  of t h is t ech n ical r epor t , I believe it  is clear  t h at  I h ave m et  both  t h e a im s 
an d  object ives of t h e p roject .  

W h en  I w as set t in g ou t  t o develop  Ret ro a t  t h e begin n in g of t h is p roject , I st at ed  t h at  t h e 
a im s an d  object ives of Ret ro m u st  be able t o a llow  Softw are Developm en t  t eam s to per form  
t h eir  r et rospect ives rem ot ely, by bein g able t o add  it em s an d  act ion  it em s, t h e core par t  of a  
r et rospect ive t o t h e app licat ion  for  t h eir  t eam  t o view  an d  in t eract  w it h  sim u lt an eou sly. 
Ret ro easily a llow s for  t h is on ce dep loyed  t o a  space or  syst em  th at  su it s each  t eam  or  
com pan y. I also st at ed  t h at  Ret ro m u st  a llow  for  clear  com m u n icat ion  w it h  an  in t u it ive u ser  
in t er face, w h ich  I believe I h ave ach ieved , as eviden ced  by t h e u ser  in t er face of Ret ro. Ret ro’s 
UI is clean  an d  clear , a llow in g t eam s t o easily  p ick u p  an d  st ar t  a  r et rospect ive w h ile h avin g 
t h e focu s be on  t h e ret rospect ive it self t h rou gh  it s m in im alist  design . 

Sim ilar ly, Ret ro a llow s for  Soft w are Developm en t  t eam  m an agers t o effect ively m an age 
t h eir  t eam s rem ot ely, w h ile bein g able t o m on itor  t eam  m orale levels. Ret ro ach ieves t h is 
by d isp layin g a  Sen t im en t  An alysis for  r et rospect ives. Th is in clu des a  visu al sen t im en t  
score based  on  t h e resu lt s of t h e an alysis, as w ell as a  r ecom m en dat ion  m essage on  h ow  to 
keep  t h is t ren d  goin g for  a  t eam  if t h e sen t im en t  is posit ive, or  h ow  to im prove t h e t eam  
m orale levels if t h e sen t im en t  is n egat ive.  



As I also ou t lin ed  in  t h e a im s an d  object ives of Ret ro, it  w as im por t an t  t o h ave Ret ro be 
design ed  w it h  S.O.L.I.D. design  p r in cip les in  order  t o a llow  for  op t im al per form an ce an d  
sim plified  debu ggin g sh ou ld  t h e n eed  ar ise. Ret ro w as design ed  from  t h e begin n in g w ith  
t h ese p r in cip les in  m in d  an d  I believe I h ave dem on st rat ed  t h at  t h rou gh ou t  t h is repor t . 

It  w as a lso st at ed  t h at  secu r it y m u st  be a t op  p r ior it y  w h en  design in g Ret ro. I believe t h is 
w as ach ieved  by t h e bu ilt -in  secu r it y  featu res of t h e Spr in g fram ew ork, w h ich  w as u sed  
w h en  im plem en t in g Ret ro’s backen d  API, as w ell as t h e t est in g car r ied  ou t  for  Ret ro. A resu lt  
of 75%  coverage of a ll classes an d  66%  coverage for  a ll m et h ods p resen t  in  t h e backen d  by 
t h e creat ion  of u n it  t est s for  Ret ro’s backen d  w as ach ieved . Sim ilar ly, car ryin g ou t  u sabilit y  
t est in g also h elped  t o en su re u ser s d id  n ot  access or  d iscover  an y com pon en t s of t h e 
app licat ion  t h ey sh ou ld  n ot  h ave access t o.  

Fin ally , t h e abilit y  t o scale t h e app licat ion  w as an  im por t an t  fact or  of t h e app licat ion . 
Th rou gh  u sin g t h e S.O.L.I.D. design  pr in cip les t h rou gh ou t  t h e app licat ion  as w ell as t h e H2  
in -m em ory dat abase, I believe t h is w as ach ieved . An y Softw are Developm en t  t eam  or  
com pan y u sin g Ret ro can  dep loy t h is syst em  on  a  clou d -based  syst em  or  t h eir  in t ran et  an d  
Ret ro can  per form  as n eeded  t h ere. Th e H2  in -m em ory dat abase w ill con n ect  t o r elat ion al 
dat abases if t h e t eam  or  com pan y w ish  t o expan d  or  r em ot ely st ore t h e dat a  p resen t  w it h in  
Ret ro. 

3. Conclusions  
In  con clu sion , I believe Ret ro is a  st ron g p roject , t h at  possesses m an y st ren gth s an d  advan t ages 
from  th e w ay in  w h ich  it  w as im plem en t ed . Ret ro’s st r en gth s in clu de fu ll CRUD fu n ct ion alit y  
in  t h e backen d  API t h at  w as design ed  an d  bu ilt  from  th e grou n d  u p , u se of robu st  an d  w ell-
docu m en ted  lan gu ages an d  fram ew orks t o develop  Ret ro, w h ich  m akes it  easier  t o con t in u e 
developm en t  of n ew  feat u res as w ell as su ppor t in g exist in g on es. Ret ro a lso con t ain s a  
r espon sive u ser  in t er face t h at  is design ed  for  u se on  var iou s d isp lays w h ich  is an  advan tage for  
r em ot e ret rospect ives. Ret ro can  also be dep loyed  an d  set  u p  t o su it  an y en viron m en t  w it h  ease, 
a llow in g t eam s or  com pan ies t o get  st ar t ed  u sin g Ret ro qu ickly. 

Ret ro a lso h as t h e advan t ages of bein g a  ligh tw eigh t , fast  app licat ion  t h at  can  be u sed  by an y 
Softw are Developm en t  t eam  or  en t erp r ise t o per form  ret rospect ives. It s m in im alist  an d  u ser -
fr ien d ly u ser  in t er face p laces focu s on  t h e ret rospect ives an d  allow s t eam s t o add ress issu es 
t h at  h ave ar isen  from  t h eir  r et rospect ives in  r eal-t im e w it h ou t  com prom isin g on  fu n ct ion alit y 
is a lso an  advan t age,  as w ell as a llow in g Softw are Developm en t  t eam  m an agers t o effect ively 
gau ge t eam  m orale t h rou gh  it s Sen t im en t  An alysis fu n ct ion alit y .  

I believe Ret ro’s it em  vot in g syst em , m arkin g it em s as r eview ed , an d  search  fu n ct ion alit y  
p resen t  t h rou gh ou t  t h e app licat ion  are a ll advan t ages t o u sin g t h e app licat ion . 

How ever , Ret ro in  it s cu r ren t  form , is n ot  w ith ou t  it s d isadvan tages an d  lim it at ion s. Th e 
fu n ct ion alit y  an d  per form an ce of t h e app licat ion  cou ld  a lw ays be im proved , a llow in g Ret ro t o 
becom e m ore efficien t  w it h ou t  sacr ificin g per form an ce. Sim ilar ly, t h ere are a lso m an y 
add it ion s t h at  cou ld  be m ade t o t h e fu n ct ion alit y  an d  u ser  in t er face of Ret ro. Th ese m igh t  n ot  
be con sidered  d isadvan tages or  lim it a t ion s as su ch , bu t  r at h er  t h in gs t h at  cou ld  be added  to 
Ret ro w it h  added  t im e an d  fu r th er  r esearch  in t o h ow  best  t o im plem en t  t h em  to en h an ce Ret ro. 

Design in g an d  develop in g Ret ro h as been  a ch allen gin g bu t  very rew ard in g exper ien ce for  m e, 
an d  I believe it  h as m ade m e a  st ron ger  softw are developer . I h ave learn ed  a  great  deal abou t  t h e 



process of designing a projects architecture and system from  t h e grou n d  u p , creat in g an d  
adap t in g t o a  developm en t  t im elin e for  a  p roject  w it h ou t  com prom isin g on  t h e in it ia lly  
ou t lin ed  fu n ct ion alit y , h ow  to d ive in t o an d  research  n ew  t ech n ology in clu d in g n ew  lan gu ages 
an d  fram ew orks an d  p rodu cin g som e t an gible from  t h at  r esearch  an d  h ow  t o be per sist en t  an d  
keep  t ryin g d ifferen t  w ays of solvin g an  issu e u n t il t h e desired  resu lt  is ach ieved . I w ill car ry 
t h e lesson s I h ave learn ed  from  t h is p roject  forw ard  an d  u se t h em  t h rou gh ou t  m y career . 

4. Further Development or Research  
W it h  add it ion al t im e an d  resou rces, t h ere are a  n u m ber  of t h in gs I w ou ld  like t o do n ext  w ith  
Ret ro t o expan d  it s capabilit ies. Fir st ly , I w ou ld  like t o add  m ore w ays t o an alyse t h e dat a  
p resen t  in  r et rospect ives for  Softw are Developm en t  t eam  m an agers. Th e form s t h at  t h is m ay 
t ake is som et h in g I w ou ld  h ave t o look in t o, bu t  I believe t h ere is a  h u ge am ou n t  of pot en t ia l t o 
spot  t r en ds an d  d raw  var iou s con clu sion s from  th e dat a t h at  is creat ed  in  Ret ro. 

On  th e sam e n ot e, I w ou ld  like t o im prove t h e a lgor it h m  u sed  t o per form  a Sen t im en t  An alysis 
in  Ret ro as I believe fin e t u n in g or  exp lor in g oth er  m ean s t o car ry t h is ou t  cou ld  be a valu able 
add it ion  t o Ret ro. Sim ilar ly, a  r ecom m en dat ion  m essage t h at  is m ore specific t o each  
ret rospect ive w ou ld  be ben eficia l t o t eam  m an agers. 

I w ou ld  like t o a lso add  in  fu n ct ion alit y  t o a llow  t eam s to expor t  t h eir  act ion  it em s to t h eir  t eam  
spr in t  board , su ch  as t h e Rally (Broadcom , 2021) or  Jir a  (At lassian , 2021) sp r in t  boards, so t h ey 
do n ot  h ave t o m an u ally add  t h em  t o it  aft er  a  r et rospect ive. Th is w ou ld  u n dou bt ably im prove 
t h e User  Exper ien ce (UX) (Norm an  an d  Nielsen , 2021) on  Ret ro. 

I w ou ld  also like t o in clu de an  au t h en t icat ion  syst em  w it h in  Ret ro. Th is w ou ld  allow  u ser s t o 
sign  u p  an d  log in  t o Ret ro u sin g t h eir  creden t ia ls. Specifically, I w ou ld  like t o im plem en t  t h is 
u sin g a  Ligh tw eigh t  Direct ory Access Protocol (LDAP) reposit ory (Oracle, 2021) t o st ore an d  
access p rofile dat a  for  u ser s. Usin g an  LDAP reposit ory, Ret ro w ou ld  be able t o easily  in t egrat e 
an d  h an d le ret rospect ives in  large com pan ies. Th e reason  I w ou ld  ch oose an  LDAP reposit ory is 
m an y large m odern  com pan ies m ake u se of LDAP reposit or ies t o h an d le au th en t icat ion  across 
t h eir  in t ran et  an d  in t ern al syst em s already. In t egrat in g t h is w it h  Ret ro w ou ld  be a on et im e set  
u p  an d  w ou ld  allow  com pan ies an d  t eam s to qu ickly in clu de all r elevan t  t eam  m em bers in  a  
r et rospect ive by sim ply t yp in g t h eir  n am es, or  em ail add resses in to t h e im plem en tat ion  LDAP 
reposit ory search  bar . Th is w ou ld  be a  h u ge ben efit  t o Ret ro an d  an  im por t an t  sellin g poin t  t o 
large com pan ies.  

On  t h e sam e n ot e, I w ou ld  like t o in clu de fu n ct ion alit y  t o r est r ict  t h e view  of r et rospect ives t o 
on ly t h e m em bers of t h at  t eam . Th is w ou ld  be rela t ively easy t o im plem en t  w it h  t h e u se of an  
LDAP reposit ory. 

I w ou ld  also like t o m ake u se of a  clou d  based  relat ion al dat abase for  Ret ro an d  abst ract  Ret ros 
dat abase syst em  aw ay from  bein g an  in t ern al com pon en t  of t h e app licat ion . Th is w ou ld  
im prove overall per form an ce, a llow  for  im proved  u se of t h e S.O.L.I.D. design  p r in cip les an d  
com e w it h  t h e ded icat ed  secu r it y  feat u res t h at  clou d  dat abase p roviders offer . 

Fin ally , I w ou ld  also like t o fu r t h er  en h an ce t h e u ser  in t er face of Ret ro in  order  t o im prove t h e 
overall UX of app licat ion  as an  excellen t  u ser  exper ien ce is at  t h e h ear t  of w h at  Ret ro a im s t o 
p rovide t o u ser s. 
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6. Appendices  

6.1.   Project Plan  

 

 

Figure 46 : Gantt Chart timeline view  

 

Figure 47 : Gantt Chart items for backend  



 



 

Figure 48 : Gantt Chart items for frontend 1/2  

 

Figure 49 : Gantt Chart items for frontend 2/2  

 

6.2.   Project Proposal  

6.2.1.  Objectives  

This projec t aims to facilitate sprint retrospectives remotely  for Software Development  
teams within a responsive web application that can be used on desktop and mobile 
devices . Retro will allow development teams that are using an agile sprint methodology 
to run thei r retrospectives from any location. Development teams will be able to add 
items to the retrospective that will tackle things that went well in the sprint, things that 
did not go well and any questions they have as a result of the sprint. They will also be 



able to add action items, issues that need to be solved in the following sprint or added to 
a backlog of bu gs t o fix.  

Th ese are t h e key aspect s of r et rospect ives an d  w ill a llow  t eam s to an alyse an d  add ress 
h ow  th eir  sp r in t  w en t , an y issu es t h e t eam  m igh t  h ave an d  h ow  to solve t h em  in  a 
su bsequ en t  sp r in t .  

Ret rospect ives are t rad it ion ally don e in  per son  w h ere t eam s can  t a lk t h rou gh  t h eir  
sp r in t s an d  resolve an y issu es face t o face. How ever , as t h e ever -ch an gin g IT in du st ry  
grow s, t eam s are n ot  a lw ays able t o m eet  face t o face du e t o geograph ical con st ra in t s, 
per son al issu es, or  in  t h e in t erest  of social d ist an cin g. Th is h as a  sign ifican t  im pact  on  
com m u n icat ion  levels an d  st an dards w it h in  developm en t  t eam s. Ret ro seeks t o solve 
t h at  p roblem  an d  allow  t eam s t o car ry ou t  t h eir  r et rospect ives in  a  clear , open  m an n er , 
w ith  excellen t  com m u n icat ion  levels in  developm en t  t eam s, as t h ou gh  th ey w ere in  
per son , t h rou gh  an  in tu it ive an d  u ser -fr ien d ly app licat ion  t h at  is design ed  t o fit  t h e 
n eeds of an y t eam .  

Th e u n iqu e featu re of Ret ro is an  an alysis t ool for  t eam  m an agers t h at  per form s a  
sen t im en t  an alysis on  t h e w ords com m on ly u sed  in  t h e ret rospect ives of t eam s t h ey 
m an age in  order  t o assess t h e gen eral m ood  or  m orale levels w it h in  t h eir  t eam s versu s 
p rodu ct ivit y levels. Th is cou ld  be of h u ge ben efit  t o m an agers as t h ey are m issin g face-
t o-face in t eract ion s an d  m eet in gs t o gau ge su ch  t h in gs. Th is w ou ld  aid  m an agers in  
add ressin g produ ct ivit y  issu es or  m ain t ain in g m orale w it h  t h e ben efit  of t an gible dat a.   

For  Ret ro t o su cceed  an d  be u sed  in  t h e real w or ld , it  n eeds t o be able t o scale t o fit  t h e 
dem an ds of an y com pan y, large or  sm all, w h ile r et a in in g t h e efficien cy of t h e 
app licat ion  at  an y size. Takin g t h is in t o con siderat ion , design in g Ret ro t o be able t o m eet  
t h ose dem an ds is essen t ia l an d  w ill be a  t op  p r ior it y  du r in g t h e developm en t  of t h is 
p roject  an d  w ill be t h e in n ovat ive aspect  of it . Th is elem en t  is essen t ia l for  t h is 
app licat ion  t o su cceed . It  m u st  be able t o scale t o large corporat ion s or  sm all st ar t -u ps, 
t h is w ill begin  w ith  a st ron g em ph asis on  design in g a  st ron g arch it ectu re for  t h e p roject  
an d  u sin g S.O.L.I.D. (Sin gle respon sibilit y , Open / closed , Liskov segregat ion , In t er face 
Segregat ion , Depen den cy in version ) design  p r in cip les t h rou gh ou t  developm en t . 

Sim ilar ly, w h en  design in g RETRO, t h e secu r it y  of t h e app licat ion  w ill be param ou n t . 
Developm en t  t eam s m u st  be able t o r est  assu red  t h at  t h eir  r em ot e ret rospect ives, 
in clu d in g issu es t h ey raise du r in g t h em , w ill on ly be p r ivy t o t h ose w it h in  t h eir  t eam  
an d  t h eir  m an ager . Ret ro w ill be design ed  w it h  a  h eavy em ph asis on  au th en t icat ion  an d  
au th or isat ion  t o su ppor t  t h is aspect  as secu r it y  is of h u ge im por t an ce t o both  t h e 
com pan ies an d  developm en t  t eam s pot en t ia lly  u sin g t h is p rodu ct . 

6 .2 .2 . Backgrou n d   

6 .2 .2 .1 . Origin  of t h e Idea 
Th e or igin  of t h is idea began  w h en  I w as doin g m y p lacem en t  in  t h ird  year . Th e 
com pan y I w as w orkin g in  du r in g m y in t ern sh ip  follow ed  an  agile m et h odology. 
How ever , I n ot iced  t h at  w h en  it  cam e t im e to do ou r  sp r in t  r et rospect ives t h ere w as n o 
ded icat ed  app licat ion  t o facilit at e t h em  in  an  organ ised  w ay t h at  a llow ed  for  clear  
com m u n icat ion . Th e effect s of t h is w ere especially  felt  w h ere t eam  m em bers w ere in  
oth er  offices arou n d  th e w or ld  an d  w h en  everyon e m oved  t o w orkin g from  h om e at  t h e 
st ar t  of t h e pan dem ic.  



Even existing retrospective applications provide an inadequate level of support for 
ext en sive com m u n icat ion  du r in g ret rospect ives as t h ey rely on  t h e op t ion  of t eam s 
br in gin g u p  issu es t h e n ext  t im e th ey w ere in  t h e office. How ever , t h is is n o lon ger  an  
opt ion  in  m ost  developm en t  t eam s as t h e m ajor it y  are w orkin g from  h om e.  

Of cou rse, breakdow n  of com m u n icat ion  is bou n d  to h appen  du r in g t h ese u n foreseen  
t im es, bu t  I began  t o t h in k t h at  t h ere h ad  t o be a bet t er  w ay t o organ ise an d  facilit at e 
t h ese im por t an t  m eet in gs w h ere com m u n icat ion  levels w ou ld  be t h e sam e as w h en  w e 
w ere in  t h e office.  

An  app licat ion  is n eeded  t h at  cou ld  keep  com m u n icat ion  clear  in  r et rospect ives, a id  
rem ot e m an agem en t  of t eam s an d  give t eam s som e sem blan ce of n orm alcy du r in g 
t im es of ext en ded  w orkin g from  h om e, an d  w h en  t eam  m em bers are based  in  ot h er  
locat ion s. 

I believe t h at  especially a t  t h e m om en t , a  p roject  like t h is is very t op ical du e t o t h e 
cu r ren t  pan dem ic an d  it  cou ld  h u gely ben efit  developm en t  t eam s as t h ey are n ow  
w orkin g from  h om e fu ll t im e, per form in g t h eir  ret rospect ives rem ot ely an d  n ot icin g 
t h e d raw backs of t h eir  cu r ren t  r et rospect ive applicat ion  or  lack t h ereof, as it  likely w as 
n ot  developed  w it h  fu ll t im e rem ot e w orkin g in  m in d . Ret ro w ill be able t o overcom e 
t h is p roblem  an d  m eet  t h e n eed  for  an  app licat ion  t o facilit a t e r et rospect ives rem ot ely. 

 

6 .2 .2 .2 . Sim ilar  Project s  
Retrium (2020) : 
Retrium is a re trospective program. It offers to enable agile teams to have effective 
conversations, discover new insights and generate action plans. Retrium promises 
engaging retrospectives that fuel continuous improvement. It boasts features with 
functionality such as:  

• St op , St ar t , Con t in u e: t h is fu n ct ion alit y  asks ‘w h at  act ivit ies sh ou ld  be st ar t ed  
on ? W h at  act ivit ies sh ou ld  be st opped  an d  w h at  act ivit ies n eed  t o be 
con t in u ed?’. 

• W h at  w en t  w ell: t h is fu n ct ion alit y  asks w h at  w en t  w ell an d  w h at  d id  n ot  du r in g 
a  sp r in t . 

• Mad, Sad , Glad : fu n ct ion alit y  t o ch eck t h e em ot ion s of a  t eam . 
• Act ion  Plan : fu n ct ion alit y  t h at  a llow s t h e in t egrat ion  of a  p lan  for  execu t in g a 

r et rospect ives act ion  it em s. 
• In t egrat ion  w ith  Jir a: in t egrat ion  act ion  it em s d irect ly in t o Jir a  w orkflow  in  

con ju n ct ion  w ith  Ret r iu m . 
• Ret rospect ive h ist ory: fu n ct ion alit y  t o see a  t im elin e past  con versat ion s, n ot es 

an d  act ion  it em s th at  w ere creat ed  as a  r esu lt  of a  r et rospect ive. 
Team Retro (2020) : 
Team  Ret ro is a  ret rospect ive app licat ion  t h at  offer s fu n ct ion alit y  for  bot h  face-to-face 
an d  rem ot e m eet in gs. It  offer s a  fu lly  cu stom isable, cross device exper ien ce, for  
developm en t  t eam s. It s offered  fu n ct ion alit y  in clu des: 

• Easy in vit at ion : fu n ct ion alit y  t o in vit e t eam  m em bers via  em ail, t h rou gh  Slack 
or  SSO. 

• Brain st orm in g: fu n ct ion alit y  t o add  w h at  t h in gs w en t  w ell in  a  sp r in t  or  n ot  so 
w ell. Add it ion  of it em s can  be an on ym ou s, or  w ith  t h e u ser s’ n am e. 



• Grou p  relat ed  ideas: fu n ct ion alit y  t o com bin e rela t ed  added  it em s t ogeth er , su ch  
as it em s to st ar t  or  st op . 

• Vot in g on  it em s: fu n ct ion alit y t o an on ym ou sly vot e on  it em s to en su re t eam  
m em bers can  decide w h ere t h e t eam s focu s sh ou ld  be. 

• In t egrat ion  w ith  exist in g w orkflow : fu n ct ion alit y  t o add  act ion  it em s to 
exist in g w orkflow  su ch  as Jir a  or  Trello.  

6 .2 .3 . Tech n ical Approach  

For  t h e fron t -en d , I believe An gu lar  cou ld  be an  appropr iat e op t ion  as t h ere are m an y 
resou rces t o r esearch  for  developm en t  u sin g An gu lar , an d  it  w ou ld  be able t o fu lfil t h e 
scope of r equ irem en t s of t h e p roject . En d -to-en d  an d  u n it  t est in g in  An gu lar  is a lso a 
st ron g aspect  of An gu lar  an d  on ce I car ry ou t  fu r th er  in vest igat ion , t h is w ill h elp  t est in g 
t h e per form an ce of t h e app licat ion . To aid  t h e look an d  feel of t h e p roject , im plem en t in g 
t h e Boot st rap  fram ew ork alon gside An gu lar  w ill be a  great  asset  t o t h e p roject . 

Sim ilar ly, I w ill n eed  t o select  a  su it able back-en d  lan gu age for  t h e p roject . I believe Java  
w ill be t h e best  op t ion  for  t h is as I h ave exper ien ce develop in g u sin g t h is lan gu age. 
Th ere is a lso a  vast  am ou n t  of r esou rces su ch  as var iou s fram ew orks for  u n it  t est in g 
w h ich  is essen t ia l t o t h is p roject ’s object ives an d  for  debu ggin g. 

To aid  t h e developm en t  of t h e backen d  of t h e p roject , I believe t h e Spr in g fram ew ork 
w ou ld  be a great  asset  t o t h e p roject  as it  r em oves a  lot  of boilerp lat e code an d  t h ere are 
librar ies w ith in  it  t h at  deal w it h  t h e secu r it y  an d  scalabilit y  of a  p roject . Th is p roject  w ill 
a lso likely requ ire develop in g an  API in  order  t o fu n ct ion  as in t en ded . Th e Spr in g 
fram ew orks librar ies cou ld  a lso aid  t h is aspect . I h ave br iefly looked  in to t h is 
fr am ew ork, an d  alt h ou gh  it  w ill r equ ire m ore research , I believe it  w ill fu lfil t h e n eeds 
of t h e p roject . 

For  t h e sen t im en t  an alysis, I believe t h e Tidyt ext  library w ill be appropr iat e. Th is library 
con t ain s t h ree gen eral pu rpose d ict ion ar ies t h at  assign  a score for  posit ive or  n egat ive 
sen t im en t  on  w ords as w ell as possible em ot ion s su ch  as joy, an ger , fear , et c t h at  are 
associat ed  w ith  a w ord . Th is w ill be im plem en ted  in  Ret ro u sin g t h e w ords post ed  by 
t eam  m em bers in  a r et rospect ive in  order  t o p rovide m an agers w ill a  t an gible sen se of 
t h e t eam  m orale level an d  t h e em ot ion s t eam  m em bers are exper ien cin g du r in g a sp r in t  
r et rospect ive.  

W h en  con sider in g t h e object ives of t h is app licat ion  su ch  as efficien cy, secu r it y  an d  
scalabilit y  are t h ree of t h e m ost  im por t an t  aspect s. As a  r esu lt , t h e arch it ectu re of t h e 
p roject  w ill r equ ire det ailed  design  an d  carefu l p lan n in g. To ach ieve t h is, I w ill r esearch  
S.O.L.I.D. design  p r in cip les an d  im plem en t  t h em  t o t h e p roject . Th ese p r in cip les w ill 
en cou rage m ore m ain t ain able, flexible, an d  u n derst an dable code t h an  can  ach ieve t h e 
object ives I h ave set  ou t . 

A large par t  of t h is p roject  w ill cen t re arou n d  en ablin g bet t er  com m u n icat ion  levels 
w ith in  developm en t  t eam s du r in g ret rospect ives. Man y exist in g ret rospect ive 
app licat ion s w ere n ot  bu ilt  t o facilit at e t h e level of r em ot e ret rospect ives t h at  are t akin g 
p lace at  t h e m om en t  du e t o t h e m ajor it y  of developm en t  t eam s w orkin g from  h om e, 
an d  perh aps relied  on  issu es bein g cleared  u p  du r in g t h e n ext  in -person  office m eet in g, 
an d  as a  r esu lt  t h ere is an  in adequ at e level of com m u n icat ion  fu n ct ion alit y  p resen t  in  
t h ese app licat ion s. Sim ilar ly, oth er  app licat ion s w ere n ot  bu ilt  t o h an d le t h e n u m ber  of 
r et rospect ives t akin g p lace rem otely cu r ren t ly t akin g p lace in  com pan ies an d  cer t a in ly 



not with the scale of larger companies’ teams in mind. Retro will be designed with a high 
level of com m u n icat ion  an d  scalin g in  m in d  t o solve t h is issu e. 

Fu n ct ion alit y  w ill in clu de in d ividu als in  developm en t  t eam s bein g able t o add  w h at  
w en t  w ell in  a  sp r in t , w h at  d id  n ot  go so w ell an d  an y qu est ion s t h ey m igh t  h ave. Users 
w ill a lso be able t o add  act ion  it em s t o ret rospect ives, t h ese are t h e t asks t h at  ar ise 
becau se of t h e ret rospect ives t h at  n eed  t o be com plet ed  in  a su bsequ en t  sp r in t . Users 
w ill a lso be able t o expor t  act ion  it em s t o t h eir  agile developm en t  t ask p lat form , su ch  as 
Jir a  or  Rally, as a  t ask t o be com plet ed . 

It em s w ill a lso h ave a vot in g fu n ct ion , for  ot h er  u ser s t h at  agree w ith  a poin t  ra ised  by 
a  t eam  m em ber  t o su ppor t  or  n ot . Sim ilar ly, w h en  t eam s are goin g t h rou gh  t h eir  
r et rospect ive d iscu ssion , it em s w ill be able t o be m arked  as r eview ed  an d  greyed  ou t . 

6 .2 .4 . Special Resou rces Requ ired   

For  t h is p roject , I w ill r equ ire r esou rces for  design in g t h e p roject  w it h  S.O.L.I.D. design  
p r in cip les. As t h is w ill be a  con sist en t  object ive t h rou gh ou t  t h e p roject , h avin g 
som et h in g t o refer  back t o easily  w h en  design in g t h e p roject  w ill be a great  asset . I 
believe a  book w ill be su fficien t  for  t h is. 

Mat er ia ls dealin g w it h  scalin g an d  secu r it y  for  t h e app licat ion  t h e app licat ion  cou ld  a lso 
be u sefu l. How ever , t h ere are m an y det ailed  on lin e resou rces t h at  w ill be su fficien t  for  
t h is su ch  as t h e Baeldu n g w ebsit e. 

6 .2 .5 . Project  Plan  

Gan t t  ch ar t  p roject  t im elin e an d  t asks.  

 

Figure 50 : Project Plan - Gantt Chart timeline view  



 

Figure 51 : Project Plan - Gantt Chart items 1/ 3 



 

Figure 52 : Project Plan - Gantt Chart items 2/3  



 

Figure 53 : Project Plan - Gantt Chart items 3/3  

6.2.6.  Technical Details  

The project’s backend will be written in Java. To aid this, the Spring Framework will be 
added too. Utilising this framework will allow the use of its security libraries, removal 
of boilerplate code, and aid development of the API and scaling the application.  

The frontend of the project will be written in Typescript using Ang ular. This will 
involve using the Angular CLI to create components as needed. For the user interface of 
the front end, implementation of the Bootstrap framework for CSS as well as using 
HTML will be necessary.  

The sentiment analysis will be implemented usi ng the Tidytext library. This will 
involve gathering words from retrospectives and analysing them in order to provide 
management with a sense of team morale levels versus productivity.  

6.2.7.  Evaluation  

For the evaluation of this project, I plan to incorporate J Unit tests throughout the back 
end to ensure there is a high level of coverage for the code in each class. This coverage 
will likely be in excess of 80%, with complete coverage of all methods.  

I also plan on setting a ‘local’ Spring profile for the backen d. This will involve creating a 
Java class and filling it with sample data in order to test that the API is outputting the 
right data where needed. This will be useful when demonstrating progress of the project 
on both the front -end and back -end , allowing for continuous testing and checking that 
each part of the development is performing as it should, and how it should.  



Similarly, I plan to do component testing for the front -en d  An gu lar  code t o en su re 
everyth in g is fu n ct ion in g as in t en ded . I w ill a lso in corporat e er ror  pages if u ser s 
n avigat e t o t h e w ron g en dpoin t s. Th e fron t  en d  w ill a lso h ave an  em ph asis on  u sabilit y  
t est in g. 

6 .3 .  Reflect ive Jou rn als 

6 .3 .1 . October  Reflect ive Jou rn al  

Th is w as an  excit in g an d  bu sy m on t h  as w e h ad  t o com e u p  w it h  ou r  idea for  t h e fin al 
year  p roject  an d  m ake a video p it ch  of t h e idea. In it ia lly , I w as overw h elm ed  by t h e 
p rospect  of com in g u p  w ith  an  idea for  a  p roject  t h at  car r ies so m u ch  w eigh t  for  m y 
degree grade an d  on e t h at  w ill be im pressive en ou gh  to t a lk abou t  w h en  goin g on  
in t erview s.  

As t h is year  is w or t h  80%  of m y degree, I m u st  adm it  t h at  t h e p ressu re is m ou n t in g t o 
do w ell an d  h ave a  st ron g fin al year  p roject  as w ell as per form in g w ell in  oth er  
assessm en t s.  

How ever , on ce I sat  dow n  t o t h in k of an  idea, t h e p ieces st ar t ed  com in g toget h er . I cam e 
u p  w ith  an  idea of m akin g an  app licat ion  t o facilit a t e sp r in t  r et rospect ives rem ot ely, 
an d  I am  excit ed  t o get  st ar t ed  on  develop in g it . Alt h ou gh  I do n ot  kn ow  h ow  I am  goin g 
t o do every par t  of t h e p roject , I h ave a  h igh -level view  of w h at  I w an t  it  t o do, t h e scope 
of t h e p roject  an d  som e t ech n ologies I am  in t erest ed  in  lookin g in to in corporat in g in to 
m y p roject .  

I am  eager  t o get  st ar t ed  on  m y project  p roposal an d  get  t h e ball rollin g. I am  t ryin g n ot  
t o t h in k t oo far  ah ead  an d  keep  focu sed  on  dead lin es closer  t o m e so as n ot  becom e 
overw h elm ed  w ith  t h e w orkload .  

Th ere is a  lot  t o p lan  an d  a  lot  of w ork t o be don e w h ile a lso keep in g on  t op  of m y ot h er  
m odu les, bu t  h opefu lly I can  m an age t o com m it  en ou gh  t im e t o everyt h in g an d  ach ieve 
t h e grades I w an t .  

6 .3 .2 . Novem ber  Reflect ive Jou rn al 

Th is m on t h  w as par t icu lar ly fu ll of assign m en t s from  ot h er  m odu les, w ith  a  h u ge 
w orkload  at t ach ed . Th e resu lt  of t h is is t h at  I h ave n ot  got t en  an  aw fu l lot  of w ork don e 
for  m y fin al year  p roject . I h ad  in t en ded  on  h avin g m ade a  good  st ar t  t o it , bu t  I am  
fin d in g it  h ard  t o m ake t im e for  t h e p roject  w h en  t h ere are so m an y oth er  dead lin es 
closer  t h at  are from  ot h er  m odu les.  

How ever , a lt h ou gh  I h ave n ot  been  able t o get  m u ch  t an gible w ork don e for  t h e fin al 
year  p roject . I h ave been  able t o m ake con siderable p rogress on  t h e p lan n in g of h ow  t o 
get  m y p roject  st ar t ed  an d  t h e st eps I w ill t ake t o get  it  t o a  decen t  am ou n t  of t h e p roject  
don e before t h e m id -poin t  su bm ission . Even  t h ou gh  th is is n ot  w h ere I w ou ld  like t o be 
p rogress-w ise, it  h as given  m e t im e to flesh  ou t  t h e idea for  m y p roject  a  bit  bet t er . 

I am  h op in g t h at  I w ill be able t o get  a  lot  m ore don e in  Decem ber  an d  par t icu lar ly over  
t h e Ch r ist m as break. Th is w ill give m e th e m u ch -n eeded  t im e to ded icat e t o t h e fin al 
year  p roject . How ever , I realise t h is sem est er s w orkload  is in t en se an d  w it h  on ly h avin g 
fou r  m odu les n ext  sem est er , I am  h opefu l t h at  I w ill be able t o ded icat e t h e t im e it  
deserves n ext  sem est er . 



6.3.3.  Decem ber  Reflect ive Jou rn al 

Th is m on th  I w as again  very bu sy w ith  t h e w orkload  from  ot h er  m odu les, bu t  I 
m an aged  t o t ake a  bit  of t im e ou t  each  w eek to w ork on  m y fin al year  p roject . I feel I h ave 
m ade a  decen t  am ou n t  of p rogress w it h  t h e code con sider in g t h e poin t  I am  at  before 
t h e fin al dead lin e. 

I h ave m ade effor t s t o en su re t h e backen d  of t h e project  is design ed  as I w ou ld  like it  an d  
em ployed  th e S.O.L.I.D. Java design  p r in cip les t o ach ieve t h is. It  is n ow h ere n ear  
fin ish ed  bu t  I am  h appy w ith  t h e st at e of it  for  t h e m idpoin t  p resen t at ion  as som e of t h e 
en d -produ ct  fu n ct ion alit y  is p resen t . Th e fron t  en d  is a lso fu n ct ion in g an d  feat u res t h e 
in form at ion  from  t h e backen d  an d  som e of t h e fu n ct ion alit y  I p lan  t o h ave for  it  t o 
com m u n icat e p roper ly w ith  t h e backen d , h ow ever , it  is n ot  aest h et ically  lookin g h ow  I 
w an t  it  for  t h e fin al p rodu ct . 

I w as get t in g st ressed  before t h is m on t h  t h at  I w as n ot  get t in g en ou gh  don e as I w as 
spen d in g t h e t im e, I h ad  ju st  r esearch in g h ow  to go abou t  m y fin al year  p roject  an d  
t h in kin g of h ow  t o design  it  ra th er  t h an  cod in g yet . How ever , I feel t h at  goin g abou t  t h e 
p roject  in  t h is w ay h as act u ally  ben efit t ed  it  as w h en  I d id  fin ally  get  t o w ork on  cod in g 
t h is m on t h , I kn ew  exact ly h ow  I w an t ed  t o im plem en t  t h e arch it ectu re of t h e p roject  
an d  w h y. It  w as a ided  by t h e fact  t h at  I im plem en ted  it  w ith  t h e st ru ctu re of t h e Java 
S.O.L.I.D. design  p r in cip les.  

I am  learn in g n ot  t o t ry  an d  t ackle t h e w h ole p roject  im m ed iat ely bu t  t o r eally  t ry t o t ake 
it  bit  by bit  an d  bu ild  u pon  t h e st able fou n dat ion  I h ave creat ed  u p  t o n ow . Th at  is n ot  
t o say I am  t akin g it  easy bu t  t h ere is t im e before t h e fin al dead lin e in  May an d  I w ill h ave 
am ple oppor t u n it y t o w ork on  it  u n t il t h en . I am  get t in g t h ere, an d  alt h ou gh  t h ere is a  
lot  t o do, I am  h appy w ith  t h e p rogress I h ave m ade so far . 

I am  eager  t o t ake t h e p roject  as it  st an ds an d  bu ild  u pon  it  u n t il I get  it  t o w h ere I w an t  
it  t o be, as w ell as it  deliver in g all of t h e fu n ct ion alit y  it  n eeds. 

6 .3 .4 . Jan u ary Reflect ive Jou rn al 

Th is m on t h  w as far  m ore p rodu ct ive t h an  I t h ou gh t  it  w ou ld  be. I t h ou gh t  I w ou ld  be 
w orkin g less on  m y project  du e t o w an t in g t o t ake a  break aft er  an  in t en se fir st  sem est er , 
bu t  I w as feelin g very m ot ivat ed  t ow ards Ret ro an d  get t in g som e w ork don e. 

I added  in  a  lot  of n ew  feat u res. Th is w as a  great  per iod  of t im e to w ork on  m y project  as 
I w as off from  college m ean in g I h ad  n o ot h er  assign m en t s or  w ork t o get  don e. I w as 
able t o focu s on  m y fin al year  p roject .  

I added  in  u n it  t est in g t h rou gh ou t  t h e backen d  w ith  a h igh  level of code-coverage. I 
t h ou gh t  it  best  t o add  in  t est in g n ow  w h en  I h ave t h e ch an ce as I kn ow  on ce it  get s close 
t o t h e fin al dead lin e, t est in g w ill be at  t h e bot tom  of m y p r ior it ies list . I a lso added  in  fu ll 
CRUD fu n ct ion alit y  t o m y back en d  an d  fron t -en d , UI ch an ges t o t h e colou r  sch em e an d  
look an d  feel, arch ivin g fu n ct ion alit y  for  r et rospect ives, p ipes for  filt er in g ret ros, an d  
p ipes for  it em  fu n ct ion alit y  like bein g fin ish ed  w ith  an  it em  (it  is greyed  ou t  on ce 
m arked  as r eview ed), an d  filt er in g by vot es. 

I am  h appy w ith  t h e p rogress I m ade over  Jan u ary as I d id  n ot  t h in k I w ou ld  get  m u ch  
don e at  a ll, bu t  I su rp r ised  m yself w it h  t h e passion  an d  ded icat ion  I h ave t ow ards t h is 
p roject . I r eally  w an t  it  t o be a  w ell-m ade p roject  t h at  I w ill be p rou d  of.  



I still have a lot of work  t o do an d  ch allen ges t o overcom e. How ever , I am  lookin g 
forw ard  t o get t in g st u ck in t o it  over  t h e n ext  cou p le of m on t h s an d  add in g m ore 
fu n ct ion alit y  an d  polish in g t h e overall app licat ion  in to som et h in g w or th w h ile. 

6 .3 .5 . Febru ary Reflect ive Jou rn al 

Th is m on t h  w as a  lot  slow er  in  t erm s of p rodu ct ivit y  t h an  I w ou ld  h ave liked . I h ave 
m ade som e p rogress on  m y fin al year  p roject , w h ich  is great , bu t  I w ou ld  h ave liked  t o 
get  m ore don e. I h ave in st ead  been  get t in g t o gr ips an d  focu sin g on  m y ot h er  m odu les 
t h at  I h ave t h is sem est er .  

I am  doin g so in  t h e h opes t h at  if I lay decen t  grou n dw ork on  t h ese oth er  m odu les ear ly  
on  in  t h e sem est er , I can  t h en  focu s on  m y fin al year  p roject  t ow ards t h e en d  of t h e 
sem est er  as I w ill h ave a  decen t  ch u n k of t h e w ork don e already for  t h e oth er  m odu les.  

I am  excit ed  an d  feelin g very m ot ivat ed  t o con t in u e w orkin g aw ay on  m y project  for  t h e 
fin al few  w eeks of t h e sem est er . It s su r real t o be com in g to t h e en d  of m y u n dergradu at e 
degree. I p lan  t o con t in u e w orkin g h ard  on  m y project  t o en su re I can  p rodu ce 
som et h in g w or t h  bein g p rou d  of a t  t h e en d  of it . 

6 .3 .6 . March  Reflect ive Jou rn al 

Th is m on th  w as m y slow est  m on t h  in  t erm s of p rogress du e t o t h e w orkload  from  ot h er  
m odu les. How ever , it  is n ow  com in g t o t h e en d  of assign m en t s du e for  oth er  m odu les 
so I w ill h ave m ore t im e t o focu s solely on  m y fin al year  p roject . t h is h as been  d ifficu lt  
as becau se t h e fin al year  p roject  dead lin e approach es, it s st r essfu l t h at  I can n ot  ded icat e 
t h e t im e I w ou ld  like t o it .  

I h ave been  w orkin g on  a  few  sm all t h in gs for  m y fin al year  p roject  an d  research in g h ow  
I w ill im plem en t  cer t a in  fu n ct ion alit y . Th is w ill a llow  m e to go fu ll st eam  ah ead  in  
car ryin g ou t  t h e im plem en tat ion  of t h is fu n ct ion alit y  w h en  I get  t h e ch an ce. Th ere are 
a  n u m ber  of featu res an d  bit s of fu n ct ion alit y  t h at  I st ill n eed  t o look in to h ow  exact ly I 
w ill im plem en t  bu t  I am  con fiden t  t h at   I w ill be able t o ach ieve a  st ron g p roject  by t h e 
dead lin e.  

I am  com in g to t h e fin al w eeks before m y p roject  is du e, an d  I am  feelin g m ot ivat ed  an d  
eager  t o get  t h e m ajor it y of feat u res fin ish ed .  Th is is an  excit in g t im e an d  I h ave been  
really  en joyin g w orkin g on  m y project  over  t h e last  few  m on th s. 

6 .3 .7 . Apr il Reflect ive Jou rn al 

W h en  I w as st ar t in g ou t  on  m y fin al year  p roject , I w as overw h elm ed .  I h ad  n o solid  
idea of w h at  I w an ted  t o do m y project  on , h ow  I cou ld  com plet e a  st ron g en ou gh  p roject  
w h en  it  w as w or t h  so m u ch  of m y degree, or  w h ere t o st ar t . Now  t h at  it  is com in g to t h e 
en d  of t h e project , I feel like I h ave learn ed  a  h u ge am ou n t . From  a t ech n ical poin t  of 
view , I feel like a  st ron ger  developer  t h an  I w as at  t h e st ar t  of fou r t h  year . Even  from  a 
p lan n in g an d  design  poin t  of view  for  p roject s I feel like m y skills h ave grow n , as w ell as 
from  a p rogram m in g poin t  of view . 

Sim ilar ly, I h ave gain ed  a  bet t er  u n derst an d in g of organ isat ion  an d  t h e developm en t  
t im elin e for  a  p roject  an d  t h e w ork t h at  goes in to keep in g t o dead lin es t o ach ieve a  
p roject ’s goals. I a lso feel like m y soft  skills h ave im proved  great ly  over  t h e last  few  
m on t h s, from  con t act in g m y su pervisor  an d  lectu rer s t o ask qu est ion s an d  p ick t h eir  
brain s abou t  h ow  t o go abou t  t acklin g par t s of m y p roject . 



Along the way I have had moments of panic where I was thinking “How am I ever going 
t o do t h is?” or  “I don ’t  kn ow  w h ere t o even  begin ” bu t  even tu ally  I st ar t ed  t o rem in d  
m yself of a ll t h e p reviou s par t s of t h e p roject  w h ere I w as n ot  su re w h ere t o st ar t  an d  
h ow  I h ad  su ccessfu lly  got t en  past  t h em . I st ar t ed  t o t h in k “I don ’t  kn ow  h ow  t o do 
t h is… yet ” an d  got  t o w ork on  t acklin g t h e t ask in  fron t  of m e, w h ich  is an  im por t an t  
lesson  I w ill t ry  t o rem em ber . 

Th e en t ir e exper ien ce of doin g a  fin al year  p roject , w h ile seem in gly in su rm ou n table a t  
fir st , h as been  in valu able in  t each in g m e m an y lesson s, like t h ose st a t ed  above, t h at  I 
w ill t ake in to m y career  w ith  m e. 

Alt h ou gh  t h e p rocess h as been  t ou gh , I h ave really  en joyed  creat in g t h is p roject  from  
begin n in g t o en d  an d  it  h as been  really  rew ard in g in  t erm s of learn in g. I am  very p rou d  
of t h e w ork I h ave pu t  in to m y p roject  an d  in cred ibly excit ed  t o get  t o w ork on  fin ish in g 
it  u p  over  t h e n ext  few  w eeks an d  su bm it t in g t h e fin al im plem en tat ion . 

6 .4 .  In form ed  Con sen t  Form : 

6 .4 .1 . Par t icipan t  On e: 

User Testing Informed Consent Form  

Study administrator is: Ben Carroll   

Participant is:  Grace McKeown  

Participant number:  1 

This is a study about Retro, a web application that allows Software Development  teams 
to be able to facilitate their agile sprint (short, time -bound period where teams complete 
a defined amount of work)  retrospectives remotely intended for people are software 
developers. Our goal is to make the web app user interface appealing, intuitive and user 
friendly. Your participation will help us achieve this goal.  

In this session you will be working with working  prototype. We will  ask you to perform 
tasks a typical user might do. A member of the design team will sit in the same room, 
quietly observing and taking notes. A facilitator will sit near you and help you if you are 
stuck or have questions.  

All informatio n collected in the session belongs to [the college / the company] and will 
be used for internal purposes. We will videotape and audiotape the session. We may 
publish our results from this and other sessions in our reports, but all such reports will 
be conf idential and will not include your name.  

This is a test of the software. We are not testing you. We want to find out what aspects 
are confusing, so we can make it better. You may take breaks as needed and stop your 
participation in the study at any time.  

Statement of Informed Consent  

I have read the description of the study and of my rights as a participant. I voluntarily 
agree to participate in the study.  

Print Name:  Grace McKeown  



Signature:    

Date:  23/04/2021  

Back to Usability Testing.  

6.5.   User Testing Results:  

6.5.1.  Five Second Test:  

The user was presented with the home page of Retro for the five second test as seen in  
Figure 55 . A recording for the user testing with participant one  can be found here: 
Usability testing recording . The participant  was asked the following:  

Question:  What do you remember from the home page?  

The search bar and that this was the home page of the whole website.  

Question:  What seemed important?  

The search bar seemed important and green button to create a retrospective too.  

6.5.2.  Trunk Test:  

A recording for the user testing with participant one  can be found here: Usability testing 
recording . The participant was asked the following:  

Question 1: What website is this?  

Answer: It is the retrospective page.  

Question 2: What is the page name? 

Answer: The page name is the ‘first retrospective’  

Question 3: What are the major section and important parts of the page?  

Answer: The sections for good things, bad things, questions, and action items.  

Question 4: How did you determine the important parts of the page?  

Answer: The headings and icons say what each important part is.  

Question 5: What functionality is present on the page? How can you interact with the page?  

Answer: You can  type into each section given, icons for deleting and editing, and you 
vote using the arrows.  

Question 6: Where are you on the website? What page? 

Answer: The first retrospective page because it says it up the top of the page.  

6.5.3.  Think Aloud Test:  

A recording  for the user testing with participant one can be found here: Usability testing 
recording . For the think aloud test, the user was asked to:  

1. Create a retrospective.  
2. Enter it.  

https://studentncirl-my.sharepoint.com/:v:/g/personal/x17501726_student_ncirl_ie/EWwznTqaijhJpdUK24eugeIBVoP1dQojp5COslVq2m0UnQ?e=s3bQpV
https://studentncirl-my.sharepoint.com/:v:/g/personal/x17501726_student_ncirl_ie/EWwznTqaijhJpdUK24eugeIBVoP1dQojp5COslVq2m0UnQ?e=s3bQpV
https://studentncirl-my.sharepoint.com/:v:/g/personal/x17501726_student_ncirl_ie/EWwznTqaijhJpdUK24eugeIBVoP1dQojp5COslVq2m0UnQ?e=s3bQpV
https://studentncirl-my.sharepoint.com/:v:/g/personal/x17501726_student_ncirl_ie/EQ2HtQqfvkdMuGyVmXG_4sYB4ikCcQatIUV4JcdlhTrBQA?e=lvD4AE
https://studentncirl-my.sharepoint.com/:v:/g/personal/x17501726_student_ncirl_ie/EQ2HtQqfvkdMuGyVmXG_4sYB4ikCcQatIUV4JcdlhTrBQA?e=lvD4AE


3. Creat e an  it em  of each  t ype. 
4 . Ret u rn  h om e. 
5 . Arch ive t h e ret rospect ive. 

Th e u ser  com plet ed  each  par t  of t h e t est  w it h  ease. Th e par t icipan t  qu ickly w en t  
t h rou gh  each  par t  of t h e t est . Th e on ly m in or  issu e is t h ey m arked  each  it em  t ype as 
r eview ed , i.e., greyed  it  ou t  w h en  t h ey creat ed  it .  

6 .5 .4 . Tree Test : 

W h en  con du ct in g t h e t ree t est in g, par t icipan t  on e w as p resen t ed  w it h  t h e m ain  grou ps 
an d  su bgrou ps of t op ics an d  det ails on  Ret ro in  a  list  view  an d  asked  t o fin d  var iou s 
locat ion s on  t h e w ebsit e. Th e t est  w as car r ied  ou t  as m oderat ed  t r ee t est in g. 

Task 1: Find the page for archived retrospectives.  

The participant was able to find the archived page with. Ease they immediately clicked 
the archive button on the navbar.  

Task 2: Find a specific the managers area page. 

The p articipant was able to find the requested locations with ease, using the navbar to 
redirect them to the managers area.  

Task 3: Find the action items of a retrospective that had been archived.   

The  participant was able to complete the task but first search ed for the archived 
retrospectives where the in -progress retrospectives are. It took them time to 
understand why the archived retrospectives were not grouped in with the ongoing 
ones. 

6.5.5.  Click Test:  

When carrying out the click test with  participant one  , four questions were asked.  

Question 1: Where would you expect to click to find the information about archived 
retrospectives? 

The participant was able to click the ‘archived’ button quickly upon being shown the 
user interf ace of the home page shown in Figure 55.  

Question 2: Where would you click to navigate to back to the home page from a retrospective 
page? 

The participant was able to find the back button shown on the retrospective user 
interface  shown in  Figure 56 , but it took them some time to do so. This points to the 
button perhaps being too small and not obvious enough, especially when displayed next 
to the retrospective title.  

Question 3: Where would you click to progress to submit a retrospective item?  

This question was quickly answered by the participant. The participant made it clear 
that the green coloured button shown beside the text field for each item type shown in 
Figure 55 made it simple to understand that that was how they should post an item.  

Question 4: What button would you click to archive a retrospective?  



The fourth question proved to be the most difficult. The participant was shown the 
home page of Retro shown in Figure 55 but clicked into the retrospective page shown on  
Figure 5 6 to try and find the archive button within. After that, the user clicked the 
archive button on the navbar and tried to find the button there. Eventually, the 
participant returned to the home page and reasoned that the blue button with a check 
was the arch ive button as it would mark the retrospective as reviewed . This led to some 
discussion with the participant on what the button icon should be changed to and an 
icon similar to the one beside the archive heading on the navbar would be suitable.  

Back to Usability Testing.  

6.6.   NCI Ethics Application Form  

National College of Ireland  

Human Participants Ethical Review Application Form  

All parts of the below form must be completed. However in certain cases where sections are not 
relevant to the proposed study, clearly mark NA in the box provided.  

 

 

Name  
Ben Carroll  

Student Number (if applicable)  
X17501726   

Email  
X17501726@student.ncirl.ie  

Status:    
Undergraduate  □ 
Postgradu at e  □ 
St aff   □ 

 
Supervisor  (if applicable)  
Lisa Mu rph y 

Title of Research Project  
Ret ro 

Category into which the proposed research falls (see guidelines)  
 
Research Category A □ 
Research  Category B □ 
Research  Category C □ 
 
Have you read the NCI Ethical Guidelines for Research with Human Participants?  

Yes □ 
No □ 

 

Par t  A: Tit le of Project  an d  Con t act  In form at ion  

 



Please indicate any other ethical guidelines or codes of conduct you have consulted  
 

Has this research been submitted to any other research ethics committee?  

Yes □ 
No □ 
 

If yes p lease p rovide det ails, an d  t h e ou t com es of t h is p rocess, if app licable: 

 

 

Is this research supported by any form of research funding?  

Yes □ 
No □ 
 

If yes p lease p rovide det ails, an d  in d icat e w h et h er  an y rest r ict ion s exist  on  t h e freedom  of t h e 
research er  t o pu blish  t h e resu lt s: 

 

 

 

Br iefly ou t lin e t h e follow in g in form at ion  (n ot  m ore t h an  200  w ords in  an y sect ion ).  

Proposed starting date and duration of project  
Sept em ber  2020  – May 2021  

 
The rationale for the project  
Ret ro is a  w eb app licat ion  t h at  a llow s Softw are Developm en t  t eam s to be able t o facilit at e t h eir  
agile sp r in t  r et rospect ives rem ot ely an d  en ables m an agers of Softw are Developm en t  t eam s to 
effect ively m an age rem otely t h rou gh  a  Sen t im en t  An alysis (m in in g of t ext  t h at  fin ds an d  
ext ract s in form at ion  t h at  h elps a  per son  u n derst an d  t h e sen t im en t  beh in d  t h e dat a) t h at  is 
per form ed  on  a r et rospect ive, a llow in g m an agers t o gau ge t eam  m orale, w ith  t h e dat a  t o back 
t h e an alysis u p . It  is t h erefore im por t an t  t o d iscover  t h e level of u sabilit y  of t h e p roject ’s u ser  
in t er face. 

The resea rch aims and objectives  
To research  an d  gau ge t h e level of u sabilit y  p resen t  w it h in  t h e fron t en d  of Ret ro. 

 

The research design  
To con du ct  a  ser ies of u sabilit y  t est s in clu d in g a  five secon d  t est , t ru n k t est , t h in k alou d  t est , 
t r ee t est , an d  a  click t est . A Syst em  Usabilit y  Scale su rvey w ill a lso filled  ou t  by t h e par t icipan t  
an d  in clu ded  as a debr ief. 

 

Par t  B: Research  Proposal 

 



The research sample and sample size  
Please indicate the sample size and your justification of this sample size. Describe the age 
range of participants , and whether they belong to medical groups (those currently receiving 
medical treatment, those not in remission from previous medical treatment, those 
recruited because of a previous medical condition, healthy controls recruited for a medical 
study) or cl inical groups (those undergoing non -medical treatment such as counselling, 
psychoanalysis, in treatment centres, rehabilitation centres, or similar, or those with a DSM 
disorder diagnosis).  
One participant should be sufficient as this will indicate proble m areas and strengths present 
on the user interface. Age range of the participant will be 18 -50 and  will not belong to medical 
groups.  

If the study involves a MEDICAL or CLINICAL group, the following details are required:  

a) Do you have approval from a hospital/medical/specialist ethics committee?  
If YES, please append the letter of approval. Also required is a letter from a clinically 
resp onsible authority at the host institution, supporting the study, detailing the 
support mechanisms in place for individuals who may become distressed as a result 
of participating in the study, and the potential risk to participants.  
If NO, please detail wh y this approval cannot or has not been saught.  

b)  Does the study impact on participant’s medical condition, wellbeing, or health?  
If YES, please append a letter of approval from a specialist ethics committee.  
If NO, please give a detailed explanation about  why you do not expect there to be an 
impact on medical condition, wellbeing, or health.  

 
The nature of any proposed pilot study . Pilot studies are usually required if a) a new 
intervention is being used, b) a new questionnaire, scale or item is being use d, or c) 
established interventions or questionnaires, scales or items are being used on a new 
population. If no such study is planned, explain why it is not necessary.  
No p ilot  st u d ies are bein g u sed . 

 

The methods of data analysis . Give details here of the analytic process (e.g. the statistical 
procedures planned if quantitative, and the approach taken if qualitative. It is not sufficient 
to name the software to be used).  
A five secon d  t est , t ru n k t est , t h in k alou d  t est , t r ee t est , an d  a  click t est  w ill be u sed . Th ese t est s 
a ll in clu de a qu est ion  an d  an sw er  based  approach  t h at  can  be an alysed  t o im prove t h e u ser  
in t er face of Ret ro. 

 

Study Procedure  
Please give as detailed an account as possible of a participant’s likely experience in engaging 
with the study, from point of first learning about the study, to study completion. State how 
long project participation is likely to take, and whether participants will be offered breaks. 
Please attach all questionnaires, interview schedules, s cales, surveys, and demographic 
questions, etc. in the Appendix.  
Du r in g t h e t est in g, t h e u ser  w ill ju st  be asked  a  ser ies of qu est ion s abou t  w h at  t h ey see on  t h e 
u ser  in t er face an d  w h at  t h ey t h in k abou t  it . Ot h er  t est s w ill ask t h e par t icipan t  t o descr ibe t h eir  
act ion s on  t h e u ser  in t er face w h ile per form in g th em . 



 

 
Please identify any ethical issues or risks of harm or distress which may arise during the 
proposed research, and how you will address this risk. Here you need t o consider the 
potential for physical risk, social risk (i.e. loss of social status, privacy, or reputation), 
outside of that expected in everyday life, and whether the participant is likely to feel distress 
as a result of taking part in the study. Debrief ing sheets must be included in the appendix if 
required. These should detail the participant’s right to withdraw from the study, the statutory 
limits upon confidentiality, and the obligations of the researcher in relation to Freedom of 
Information legislat ion. Debriefing sheets should also include details of helplines and avenues 
for receiving support in the event that participants become distressed as a result of their 
involvement in this study.  
N/a  

Do the participants belong to any of the following vulnerable groups?  
(Please tick all those involved).  
 

□ Ch ild ren ;  
□ Th e older  old  (85+)  
□ Peop le w it h  an  in t ellectu al or  learn in g d isabilit y   
□ In d ividu als or  grou ps receivin g h elp  t h rou gh  th e volu n t ary sect or   
□ Th ose in  a  su bord in at e posit ion  t o t h e research ers su ch  as em ployees 
□ Ot h er  grou ps w h o m igh t  n ot  u n derst an d  t h e research  an d  con sen t  p rocess  
□ Ot h er  vu ln erable grou ps  

 
 
How will the re search participants in this study be selected, approached and recruited?  
From where will participants be recruited? If recruiting via an institution or organisation 
other than NCI please attach a letter of agreement from the host institution agreeing to ho st 
the study and circulate recruitment advertisements/email etc.  
A com pu t er  scien ce st u den t  or  softw are developer  w ill be ch osen  as t h e par t icipan t  as t h ey are 
t h e t arget  en d  u ser  an d  w ill p rovide t h e m ost  ben eficia l feedback from  t est in g. 

 
What inclusion or exclusion criteria will be used?  
Par t icipan t  m u st  h ave kn ow ledge of Agile m et h odology. 

 
How will participants be informed of the nature of the study and participation?  
By t h e In form ed  Con sen t  form  t h at  w ill be sign ed  by t h e par t icipan t . 

 
Does the study involve deception or the withholding of information ? If so, provide 
justification for this decision.  
No. 

 
What procedures will be used to document the participants’ consent to participate?  
An  In form ed  Con sen t  form . 

Can study participants withdraw at any time without penalty? If so, how will this be 
communicated to participants?  

Par t  C: Et h ical Risk 

 



Yes, this will be communicated through the Informed Consent form.  

 
If vulnerable groups are participating, what special arrangements will be  made to deal with 
issues of informed consent/assent?  
 

Please include copies of any information letters , debriefing sheets, and consent forms with the 
application.  

 

 

Please indicate the form in which the data will be collected.  

□ Iden t ified               □ Pot en t ia lly Iden t ifiable            □ De-Identified  

What arrangements are in place to ensure that the identity of participants is protected?  
Iden t ifiable in form at ion  abou t  t h e par t icipan t  w ill be dest royed  aft er  3  m on t h s as per  GDPR 
gu idelin es. 

Will any information about illegal behaviours be collected as part of the research process? 
If so, detail your consideration of how this information will be treated.  
No 

 

Please indicate any recording device s being used to collect data (e.g. audio/video).  
Au dio an d  video w ill be cap tu red . 

 

Please describe the procedures for securing specific permission for the use of these 
recording devices in advance.  
Th e In form ed  Con sen t  form . 

Please indicate the form in which the data will be stored.  

□ Iden t ified               □ Pot en t ia lly Iden t ifiable            □ De-Identified  

Who will have responsibility for the data generated by the research?  
Ben  Car roll (p roject  r esearch er ) 

Is t h ere a  possibilit y  t h at  t h e dat a  w ill be arch ived  for  secon dary dat a  an alysis? If so, h as t h is 
been  in clu ded  in  t h e in form ed  con sen t  p rocess? Also in clu de in form at ion  on  h ow  an d  w h ere 
t h e dat a  w ill be st ored  for  secon dary an alyt ic pu rposes.  

No 

If n ot  t o be st ored  for  secon dary dat a  an alysis, w ill t h e dat a  be stored  for  5  year s an d  t h en  
dest royed , in  accordan ce w it h  NCI policy?  

 □ Yes       □ No 

Dissemination and Reporting  

Par t  D: Con fiden t ia lit y  an d  Dat a  Prot ect ion  

 



Please describe how the participants will be informed of dissemination and reporting (e.g. 
submission for examination, repo rting, publications, presentations)?  
The participant will be asked to provide contact information for such a case.  

 

If any dissemination entails the use of audio, video and/or photographic records 
(including direct quotes), please describe how participants will be informed of this in 
advance.   
The participant will be asked to provide contact information for such a case.  

 

 

I confirm that I have read the NCI Ethical Guidelines for Research with Human Participants , 
and agree to abide by them in conducting this research. I also confirm that the information 
provided on this form is correct  (Electronic signature is acceptable).  

Signature of Applicant ___ 

 

Date       13/05/21  

 

Signature of Supervisor (where appropriate):  

Date      

 

Any other information the committee should be aware of?   
 

Back to Usability Testing.  

Part E: Signed Declaration  

 



6.7.  Syst em  Usabilit y  Scale Exit  Su rvey: 

 

 

Figure 54 : System Usability Scale Exit Survey 

Back to Usability Testing.  

6.8.   User Testing: User Interface  

As the usability testing was carried out before the final UI of Retro was completed, screenshots 
of the UI as it appeared during the usability testing are found below.  



 

Figure 55 : Usability testing Retro homepage  

 

Figure 56 : Usability testing individual retrospective page. 

Back to User Testing Results.  
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