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DEFINITION OF KEY TERMS 

 

Human Centered Design (HCD): A multi-stage approach to the design of tools and 

services that focuses on developing empathy with users, understanding problems through 

their eyes and experiences, and making strategic decisions that are guided by that empathy 

and understanding. HCD was created to help design solutions that respond to usersõ needs 

and concerns, and in doing so solve complex problems in a sustainable way (IDEO.org, 

2015). 
 

Inspiration Phase:  The first phase of HCD. During this phase the designer defines the 

communities of interest, studies the problems they are facing, and engages them in a 

creative process (IDEO.org, 2015). 

 

Ideation Phase:  The second phase of HCD, wherein the designer analyzes the data and 

findings obtained during the Inspiration Phase, brainstorms possible solutions with the 

design team, creates a prototype (or prototypes) and presents it to the target audience for 

feedback. During this phase, the designer will make changes and continue to iterate their 

prototype based on feedback from users (IDEO.org, 2015). 

 

Implementation Phase:  The third and final phase of HCD, where the designer launches 

and implements the solution. This includes piloting the tool, the human processes that make 

it work or that it feeds in to, listening sessions to collect feedback from the target audience, 

and continual iteration as time and resources permit. By this stage, the designer will have a 

strong sense that that the solution will solve the problem, given the high level of user 

engagement throughout the development of the project (IDEO.org, 2015). 

 

Information and Communication Technologies (ICT):  Technologies which enable 

access to information through telecommunications such as the internet, wireless networks, 

cell phones, and other communication channels (Christensson, 2010). 

 

Iteration:  The process of improving a solution by testing it with users, making 

improvements based on user feedback, then testing and iterating again until a working 

solution is created.  

 

National Reading Standards/Reading Benchmarks: A benchmark system developed 

by World Education Inc., and the Cambodian Ministry of Education, Youth and Sports and 

Kampuchean Action for Primary Education (KAPE) in 2015 to complement the national 

curriculum of first, second and third graders. The reading benchmarks illustrate the explicit 
tasks and skills that each student should acquire at each particular interval. This benchmark 

helps teachers pinpoint slow learners and identify appropriate interventions to support 

them (World Education Inc., 2018). 

 

Prototype:  The first or original form of a solution, app, tool, or service. Generally a 

prototype is used for user testing; it exists to show the user where the developers are in 

their process, and solicit direct feedback on how well it works. Prototypes are generally 

used in the early stages of development, but can also be deployed at later stages to ensure a 

productõs function and fit to its audience (Oxford Dictionaries, 2018). 
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EXECUTIVE SUMMARY 
 

In 2014, World Education Inc., (WEI) developed a literacy assessment application for 

primary school teachers and students with the support of the United States Agency for 

International Development (USAID)õs Development Innovations (DI) project. The 

Technology Education Systems Transformation (TEST) tool was developed to help teachers 

and students conduct better, faster, more accurate, more standardized, and less biased 
examinations, using the National Reading Standards1 approved and endorsed by the Ministry 

of Education, Youth, and Sport (MoEYS).  

 

This case study, Deconstructing Design: Transforming Reading Assessments 

Through Technology in Cambodia  describes the TEST project from inspiration to 

implementation to sustainability. The research for this case study was carried out through 

desk reviews, in-person interviews, and focus group discussions with the TEST project team, 

as well as key stakeholders and project beneficiaries who played an important role in making 

the TEST project possible.  

 

The TEST app was inspired by the challenges that primary school teachers encountered 

when using paper versions of reading assessments for their students. Through their field 

research, the WEI team identified those challenges: long testing times, error-prone review 

methods, and scoring bias, and identified the opportunity to develop a mobile tool to 

address these problems. In addition, the WEI team conducted additional user research to 

validate assumptions and explored the various tech tools available to teachers and students. 

Following field feasibility testing, a prototype was developed and tested with targeted users 

to gather feedback for refinement and iteration. The TEST project has since undergone 

thorough user-testing and iterative design, after which the app was finalized and 

implemented.  

 

Prior to roll out in schools, the TEST app encountered a number of challenges, including the 

lack of institutional buy-in and investment during the design phase, and lack of tangible 

benefits for users and stakeholders during early stages of the project. The WEI team needed 

to navigate and manage a wide spectrum of preferences presented by different types of 

users and their distinct technological capabilities. As the first app of its kind, that TEST app 

also needed to prove its usefulness to secure funding and generate partnerships to scale 

beyond the pilot. Based on the success and lessons learned from the TEST project, 

organizations and development practitioners who wish to implement a technology-enabled 

solution should first begin with the problem statement, learn from the target users, explore 
the existing and appropriate ICT tools and resources, engage users in the design process, 

test the proposed solutions, refine the solution until it meets the needs of the users and 

finally identify and build strategic partnerships to ensure the success and sustainability of the 

solution they create.  

 

This paper is published with the purpose of sharing the successes, challenges and lessons 

learned through the design and development of the TEST app with DIõs NGO partners who 

are currently implementing ICT projects; donors who are interested in investing in ICT for 

                                                           
1
 In this study, the term ñNational Reading Standardsò and ñReading Benchmarksò are used interchangeably. 
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development projects; and development practitioners who want to study the 

implementation of ICT for education projects in Cambodia.   
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INTRODUCTION 

 

òIt is difficult to identify the real ability of each student since they can easily cheat on the 

printed assessments. There is no standard time per each question. Thus, we need to 

examine ways to ensure that each student has standard time for their test. We need a tool 

that could evaluate studentõs reading skills in a systematic and transparent manner.ó 

Sokchanna Chhay, Former ICT Specialist, WEI. 

 

 

 
Grade two students are using the TEST app at Toul Roveang Primary School in Takeo Province.  

Photo Credit: Development Innovations/Sotheavy AT 

 

Project Background  

 

With support from the United States Agency for International Development (USAID) 

through the Development Innovations (DI) Project, World Education Inc., (WEI) 

implemented the Technology Education Systems Transformation (TEST) project, which 

digitizes the reading benchmarks designed by WEIõs Total Reading Approach for Children 

(TRAC) project under the Continuous Assessment System (CAS) activity. The reading 

benchmarks align with the Cambodian national curriculum and demonstrate the explicit 

tasks and skills that each student should acquire at specific intervals. The benchmarks help 

teachers pinpoint slow learners and identify appropriate interventions to support them. The 

TEST app also facilitates teachersõ and studentsõ understanding of the utilization of 

technology in the classroom. The app is a free to use and was built on the learning and 

experience of the TRAC project2.  

                                                           
2 World Education Inc. (2015). Quarterly Report 1: Technology for Education Systems Transformation (TEST). 
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Prior to the implementation of the TEST project, teachers used laminated paper copies of 

reading assessments to conduct each interval test for students. During the assessment, 

students listened to the teacherõs instructions and marked down their answers on papers3. 

This approach caused teachers to spend a considerable amount of time correcting studentsõ 

papers and caused difficulty for teachers in determining appropriate interventions to help 

students, based on their individual needs. The TEST app not only saves teachers the time 

necessary to conduct and evaluate studentsõ assessments, but also resulted in greater 

transparency and consistency, and confidence in the assessments themselves.  As such, it 

provides teachers and schools with consistent information that will enable them to offer 

better interventions, customized for individual students. It also provides the Ministry of 

Education, Youth and Sports at both the provincial and the national level with standardized 

information about the results and performance of schools and students4. 

 

Since 2014, the TEST app has been used by more than 12,000 students in grades one 

through three, 45 government officials and 620 teachers and educators. At the time of this 
report, TEST has more than 6,000 active users across Cambodia5.  

 

Methodology for Case Study  

 

This study employs qualitative methods through a desk review of project documentations 

such as the original proposal, granteesõ quarterly reports and field monitoring reports; and 

through interviews and focus group discussions with Development Innovationsõ team, 

Innovation Program Advisor, WEIõs project team, mobile app developers (CamMob), MoEYS 

ICT Department and beneficiaries at the targeted school. The approach narrated in this case 

study and the visual mappings of TEST project  were developed based on project documents 

and interviews with key stakeholders and beneficiaries. In addition, the authors conducted a 

field visit to Siem Reap province to meet with beneficiaries such as the Provincial 

Department of Education, a school director, teachers and students to learn about their 

insights and experience using the TEST app.  

 

In the following pages, this case study will describe the project from inception through to 

implementation, following the Human Centered Design (HCD) process, followed by the 

success of the TEST app, challenges and lessons learned and conclusions and 

recommendations for practitioners. 

 

INSPIRATION PHASE  

 

òSometimes you are focused on a specific problem, sometimes you are focused on a specific 

population. The only thing not to focus on is the solution. If someone has an idea for a tool, 

it is best to think of it in terms of the problem you are solving and the people you are 

solving it for.ó - Adam Fivenson, Senior ICT Specialist, DAI 

 

                                                           
3 Development Innovations (2014). Development Innovations Catalyst Fund Approval Memorandum: P001. 
4 Development Innovations (2014). Development Innovations Catalyst Fund Approval Memorandum: P001. 
5 Neff, V. (2018). Grantee Final Report. Phnom Penh: World Education Inc 
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Problem Identification  

 

During field visits, the WEI team discovered that after each paper-based assessment, 

teachers spent a significant amount of time correcting studentsõ papers and could not 

suggest interventions to address weaknesses in a timely manner. Additionally, the project 

team found that paper-based tools were not effective in measuring the ability of students 

because the lack of oversight of such an approach facilitates cheating. To evaluate studentsõ 

abilities, each student should be given a standard time to answer each question during the 

reading assessment. Testing in such a way minimizes the opportunities to cheat during the 

test.  

 

Between 2012 and 2014, WEI implemented the Total Reading Approach for Children (TRAC) 

project which improved reading outcomes for students in grades one and two through a 

series of continuous assessments based on the reading benchmarks6. Under the TRAC 

project, the WEI project team expanded their activities with the Ann Khmer (Read Khmer)7 

app, designed to help early grade students to pronounce and read Khmer language through 

sound, animation and games. Since its launch in 2013, the Ann Khmer app has received 

remarkable attention and support from teachers and students in Phnom Penh. To respond 

to the student interest in using technology for learning, WEI sought an opportunity to use a 

digital tool to standardize the assessment, reducing scoring errors and bias that ensured the 

quality of test results.  

 

With the introduction of the Ann Khmer app, teachers and students have developed their 

interest and familiarity in using technology in the classroom setting. At the same time, WEI 

and CamMob conducted a rapid study on teachers and studentsõ behavior in using 

technology, particularly tablets, and examined how tablets can substitute and digitize paper-

based assessments. Given teachersõ and studentsõ previous experience and familiarity in 

using tablets, WEI and CamMob decided to develop a tablet-based app as opposed to web-

based platform or other tech tools. Additionally, a tablet app is the most appropriate tech 

tool to replace to paper-based assessment since tablet is mobile, affordable and easy to use 

in the classroom. 

 

During the same time period, the Good for Nothing8 team, a tech group based in New 

Zealand and working to accelerate social innovators internationally, engaged with DI to 

release a call for NGOsõ proposals in solving problems related to their work. The WEI team 

took the opportunity to discuss with Good for Nothing their ideas to address challenges 

teachers faced in administering paper-based assessments and think about the ways that a 

tech tool might be utilized to address this problem. The Good for Nothing team suggested 

multiple open source platforms which WEI could use to digitize the reading assessment; 

                                                           
6
 World Education Inc. (2015). Quarterly Report 1: Technology for Education Systems Transformation (TEST) 

7
 ¢Ƙƛǎ ŀǇǇ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǇǳōƭƛŎ ŘƻǿƴƭƻŀŘΦ Lǘ ƛǎ ƛƴǎǘŀƭƭŜŘ ōȅ ²9L ƛƴ ǘƘŜ ǘŀǊƎŜǘ ǎŎƘƻƻƭΩǎ ǘŀōƭŜǘǎΦ 

8
 Find out more about Good for Nothing Challenge at http://www.goodfornothing.com 
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however, WEIõs project team found that the platforms were complicated, difficult to localize 

and did not serve the purpose of assessing studentõs reading abilities.  

 

Following discussions with the Good for Nothing team; WEI developed a simple, rapid 

prototype, accessible via the web, before seeking funding for further development. This 

prototype added great value to the project, saving time and resources before the actual 

development of the TEST app. The process of developing the rapid prototype also opened 

adequate time for WEI to conduct field immersion and user testing activities with target 

beneficiaries to verify their assumptions about challenges teachers and students face in 

relation to paper-based assessment. The prototype (accessible through a web link) was 

tested with teachers to see if it saved time in correcting studentsõ papers and provided 

immediate, transparent results.  

 

Engagement with Partners from an Early Stage  

 
Engaging with project partners and stakeholders from an early stage plays a vital role in the 

success of this project, as indicated by WEIõs team. In this regard, WEI has been working 

closely with Ministry of Education Youth and Sports (MoEYS) across their education 

programming. At the beginning of the TEST project, WEI organized a meeting with MoEYSõs 
advisors to discuss the purpose of the project and the process of digitizing reading 

benchmarks. The team also sought technical support and collaboration from MoEYS as a 

part of this project. 

 

WEI engaged MoEYS since project start up, while also partnering with mobile development 

firm ð CamMob to develop the digital reading assessment and other NGOs including World 

Vision (WV) and Kampuchean Action for Primary Education (KAPE) to integrate the TEST 

app into their existing education and ICT projects.  

 

The selection of the app developer is a complex process. WEI and the DI team first co-

hosted an information session to discuss the opportunity with app developers. At this 

session, WEI presented the concept of the TEST project and showed their prototype to 

potential developers, so that they understood the concept precisely and had the 

opportunity to ask WEI for clarifications. WEI then asked the service providers to develop 

an example of second iteration of the TEST prototype and conduct a presentation. This 

exercise served to assess the extent to which the developers understood the nature of the 

project and could project a vision for its future. As a result, CamMob was selected to create 

the app, due to their previous experience developing educational apps and their exhibited 

understanding of the TEST objective. WEI also consulted both WV and KAPE as official 

partners in the initial stages of the TEST app due to their previous work on education 

projects.  
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Field Immersion  

 

 

Developing a grounded understanding about the 

challenges that beneficiaries face is very important to 

making good decisions during the design process. 

After the selection of the app development firm, 

WEI and CamMob conducted a field visit to 

Kampong Cham and Siem Reap to gain a better 

understanding of the challenges associated with hard 

copy administration of reading assessments. The field 

visit also aimed to challenge their assumptions about 

the issues related to paper-based examinations and 

determine the feasibility of the proposed solution. 

As a result of the focus group discussions with 

school directors, teachers and librarians, the project 

team found that teachers spent significant time 

correcting studentsõ papers and that the assessment 

result itself was neither transparent nor necessarily 

accurate. Furthermore, teachers did not have proper 

mechanisms to assist slow learners, based on the 

results of paper-based reading assessments. 

 

Additionally, the team took the opportunity to learn 

about the issues that schools, teachers and students 

encounter in the classroom, and to study their 

experience using technology. Due to the field 
immersion experience, the team learned that senior 

teachers and students, as that they were not familiar with the potential uses of smartphones 

or tablets in a classroom or educational setting. However, teachers and students expressed 

their interest and willingness to learn and try a new tech tool. Furthermore, teachers 

perceived the technology as an opportunity to spend less time grading studentsõ 

assessments.  

 

IDEATION PHASE  

 

After completing the field immersion phase, WEI and CamMob met to discuss and 

brainstorm the design of the TEST app, based on the reading benchmarks approved by 

MoEYS. Discussion with school directors, teachers and librarians provided the project team 

with useful insights to improve the design of the tool, responding to the needs and concerns 

surfaced through the process.  

 

  

WEIõs project team held a focus group 

discussion with school directors and 

teachers at Anutwat Primary School in 

Kampong Cham Province. 

Photo Credit: World Education 

Cambodia 
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Prototype Development  

 

 
Screen shots of prototype accessible through web link developed by the TEST project team. 

Photo Credit: World Education Cambodia 

 

CamMob started development of the TEST app and used the prototype accessible through 

web link and reading benchmarks as references. The developers were responsible for the 

design of the user interface of the TEST app and received support from WEI to guide the 

overall concept and design. During the app development stage, the prototype developed by 

CamMob was presented to WEI for comments and feedback. At first, the developers 

wanted to design animation and add features in the app; however, they determined 

animation would be a distraction for children. As for the new features, CamMob decided 

that a simple design for the formative assessment tool would be best, and did not implement 

them. WEI also held a prototype review session with MoEYS, the ICT Department, 

Department of Primary Education and Department of Curriculum Development for 

feedback and consolidation. Feedback was provided on the appõs alignment with the reading 

benchmarks, accuracy of information provided and suitable time limits according to the level 

of difficulty per each question since these are the critical aspects of TEST app. After 

compiling the feedback from MoEYS and other relevant departments, WEI and CamMob 

used this prototype to test with school directors, teachers and students for another round 

of feedback before making a final consolidation. 
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User Testing  

 

òWe went to Anuwat School in Kampong Cham to 

study about our users, how they adapt to 

technology and their knowledge in the uptake of 

tech tool.ó Keoaudom Puth, Product Owner/Project 

Manager, CamMob. 

 

WEI and CamMob teams conducted user testing 

with targeted beneficiaries at schools in Tbong 

Khmum, Kampong Cham and Siem Reap Provinces. 

At this stage, the prototype incorporated a number 

of test intervals for grade one and two. The 

prototype was being tested and iterated several 

times to ensure that the tool incorporated 

appropriate reading benchmarks and adhered to 

standards. The technical teams also conducted 

another focus group discussion with school 

management, teachers and librarians to discuss 

about what to modify and improve. The TEST app 

was being tested with the students to see if they 

understood the appõs function and whether time 

allocations were appropriate for students during the 

assessments. Even though the timing per each 

question posed a concern to students, WEI ensured 

that it was standardized in accordance to the level of difficulty of each question. The team 

also sought to understand whether the students understood the questions and whether 

they could actually use the app. This helped WEI and CamMob to modify the user 

experience and design of TEST app appropriately. The feedback from students was primarily 

related to the time per each question; they expressed concern about not being able to 

complete the test on time. To respond to the studentsõ concerns, WEI discussed with 

MoEYS and teachers the time allocation of each question and modified the timer based on 

the feedback. 

 

Additionally, internet and Wi-Fi is a considerable issue in the remote areas. In this regard, 

CamMob suggested WEI to use the master tablet to connect studentõs tablets with the same 

network wireless connection. This process does not require an internet connection, 

allowing the administration of the digital test even in rural areas.  

 

  

CamMob conducted the user testing 

with first and second graders at Anutwat 

Primary School in Kampong Cham 

Province. 

Photo Credit: World Education 

Cambodia 
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Feedback and Refinement  

 

 

WEI received feedback from MoEYS and beneficiaries related to the user interface, question 

design, and timing. For instance, one area of feedback explored how WEI might design a 

vocabulary and phonemic awareness assessment for the app. Beyond that, user feedback 

provided valuable insights for the developers to improve the tool and enhance user 

experience, particularly simple colors, bigger fonts and buttons. Through multiple field visits 

and rounds of user testing, WEI and CamMob worked together to consolidate the feedback 

about the appõs alignment with national reading standards, the accuracy of information 

provided and suitable time limits according to the level of difficulty per each question and 

finalize the digitalization of reading assessments for a wide range of users.    

 

Training Targeted Beneficiaries  

 

School directors, teachers and librarians received 

formal training and guidance on administering the 

TEST app in the classroom from the WEI and 

CamMob teams. The training was conducted at 

targeted schools in Tbong Khmum Kampong Cham 

and Siem Reap province, at a point when the TEST 

app was ready to be tested in the classroom. During 

the training, teachers and librarians received support 

on how to use tablets and administration of each 

assessment interval. Moreover, they were given a 

guide book which they could refer to after the 

training. Senior teachers were trained on how to 

use the app even if they were reluctant to use the 

technology at the beginning as many of them did not 

own smartphones and perceived technology as 

complicated to use. After receiving proper 

instructions from WEI and CamMob and have junior 

teachers were able to assist the senior teachers with 

the technology, and they began to feel more 

comfortable with using the tech tool. After the 

training, teachers commented that felt confident using 

the app and saw the benefits of using technology, especially as a time saving measure to 

correct papers and a method to more easily identify studentsõ weaknesses, allowing them to 

formulate intervention plans for individual students.  

 

Grade one and two teachers and 

librarians practiced using TEST during 

the training in Kampong Cham Province. 

Photo Credit: World Education 

Cambodia. 
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IMPLEMENTATION PHASE  

 

The Launch of TEST App  

 

òAfter seeing the instant result from TEST app, we can quickly identify the slow learners, in 

which areas they are struggling, for instance pronunciation and reading for comprehension. 

We then printed the result out and handed it out to teachers [é], so during the recess, 

teachers, librarians and senior students would help the slower learners to improve their 

reading abilities.ó Teacher at Raksmey Samakei School in Siem Reap Province. 

 

 
 A teacher administered the TEST app to the third graders at Reaksmey Samakei Primary School in Siem 

Reap Province.  

Photo Credit: Development Innovations/Chav An Chin 

 

In 2015, the TEST app was launched in seven target schools in Tbong Khmum, Kampong 

Cham and Siem Reap9. A refresher training was conducted with teachers at the target 

schools as an additional opportunity to provide critical feedback on administering TEST app. 

The project team monitored progress and solved any technical errors in the app after 

launch. 

 

During the administration of the TEST app in the classroom, the project team observed that 

students at a bit nervous of using a tech tool at first, and were worried that they might 

damage the schoolõs property. However, after multiple assessments, they were very 

receptive and excited to use the tablets. According to WEIõs field monitoring visit report in 

                                                           
9
 World Education Inc. (2015). Final Report: Technology for Education Systems Transformation (TEST). 
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2015, 100% of respondents10 qualified the app as very useful, while 97% of respondents said 

the app interface is user friendly and 96% of the respondents mentioned that studentsõ 

results were easier to analyze11. 

 

After each test interval, teachers are able to see the results immediately. During the focus 

group discussion with school directors and teachers at Raksmey Samakei School in Siem 

Reap, the teachers explained their method of printing the TEST app results and handing 

them over to the peer support groups, which consist of senior students and librarians who 

helped students one on one during recess or free time. Teachers play an important role in 

assisting slow learners on the skills they lack, with help from the peer support group to 

provide extra assistance with specific lessons, reviews assessment results and provide 

additional tutoring. The data behind TEST app also indicates which skills students are 

mastering and lacking. More importantly, WEI ensures that only authorized persons can get 

access to the appõs data. The only authorized parties with access the app data include WEI 

and MoEYSõs ICT department. All personal information is kept confidential and all data is 

encrypted and inhibits access by other users.  
 

The team then made the final refinement of the app including data export, new school 

registration, and collaborated with MoEYS to add new tasks and activities in case the 

curriculum changes. 

 
Screen shots of the TEST app.  

Photo Credit: World Education Cambodia. 

 

  

                                                           
10

 Respondents were teachers, librarians and students. 
11

 This data obtained from 39 respondents participating in focus group discussion organized by WEI project 
staff in 2015. 
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Contributions of TEST App to Early Grade Education  

 

òAs I can see, the improvement is up to 70% in term of their reading and pronunciation 

abilities.ó Director of District Department of Education in Siem Reap. 

 

 
Interviewed with the Director of District Department of Education in Siem Reap about the impact of TEST 

app at the target schools. 

Photo Credit: Development Innovations/Chav An Chin 

 

The TEST app has made a significant contribution to early grade education in the schools 

where it has been implemented, in terms of standardizing the test administration, minimizing 

the scoring errors and unfairness and helping teachers to propose appropriate interventions 

to assist slow learners to master the skills they are lacking. In addition, TEST app has 

contributed to the efficiency in test administration by saving on average one hour of teacher 

time per test; improving scoring accuracy; increasing teacher satisfactions and raising the bar 

for student achievement12. 

 

The TEST app has received recognition and support from the communities in which it has 

been launched. According to an interview with Department of Education in Siem Reap, the 

community understood the importance of the TEST app to evaluate studentsõ reading 

abilities. Department of Education (DoE) has also acknowledged the benefits of using tablets 

for education: tablets can substitute as a library resource as students can use them to access 

e-books. This can address the problems of limited library in certain remote schools. 

Additionally, the DoE acknowledged that teachers can use ICT to improve their knowledge 

through research, building their confidence in the classroom. 

 

                                                           
12

 Neff, V. (2018). Grantee Final Report. Phnom Penh: World Education Inc. 
































