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Functional Specifications for the Digital Delivery of the 

PISA-Based Test for Schools  

 Introduction 

1.1.1. Objective 

 

1. This document describes the functional specifications for the development of an 

international digital platform for the delivery of the PISA-based Test for Schools 

(PBTS). It should be read in conjunction with Tasks 1 and 2 of the Terms of 

Reference of the “Call for Proposals – cooperation for  the digital transformation 

of the PISA-based Test for Schools and the development of a post-testing capacity 

building module” 

 

1.1.2. Description of the PBTS and of current operations  

 
2. The PBTS consists of a cognitive assessment and two background questionnaires, 

that of a background questionnaire for the students and a questionnaire for schools.  

 Cognitive assessment: the cognitive test currently consists of 141 items measuring 

skills in mathematics, science and reading.  

 Student questionnaire: the student questionnaire consists of questions measuring 

the students’ background, evaluating socio economic status, motivation to study, 

reading style etc.  

 School questionnaire: the school questionnaire measures characteristics such as 

school size, location etc.  

A more detailed description of the PBTS content is available in the Technical Report 

(2016).  

 

3. The PBTS is delivered in each country by a National Service Provider (NSP) who 

is responsible for delivering the test in the country of interest, cooperating with 

schools to ensure flawless delivery. Next to the NSP the following parties are 

involved in the current operations in each country:  
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 School Coordinators who coordinate activities with the NSP, usually nominated by 

the school principle.  

 Third-party players: such as translation services responsible for translating the 

items of the PBTS into the language of interest, item authoring professionals 

helping develop new items etc.  

 End users (schools and school districts’ representatives) who own the data and the 

final report.  

 Test takers: students who take the test 

 

4. A more detailed description of the test and the stakeholders involved in the process 

is available in Chapter 2 of the Technical Report.  
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 General Requirements of the Digital Platform  

1. The Platform should provide an end-to-end solution for the delivery of the PBTS 

in the countries that decide to transition to digital delivery, and to new countries 

joining the PBTS programme. The goal of providing digital delivery is to decrease 

implementation time and costs, making the test easily available, providing the NSPs 

a more efficient test administration method and facilitating quality control by the 

OECD.  

 

2. The development of the Platform is envisaged in several stages where Stage One 

consists of the following elements: 

 

 The delivery of a Minimal Viable Product (MVP)  

 A plan for delivering the functionalities not covered by the MVP in subsequent 

years 

 The development of a capacity building component to train the NSPs in the use of 

the platform.  

 

3. All subsequent stages will aim to further enhance and develop the functionalities 

of the platform in line with the needs of countries and are subject to available funds.  

 

4. Table 1 contains a set of general requirements the digital solution should adhere to. 

A detailed description of how each requirement would be met by the platform 

should be part of any project proposal.  

 

Table 2.1. Key requirements for the digital delivery platform 

What  Importance  

Interoperability Required 

Modularity Required 

Reversibility with the full functionalities being transferable to OECD Required 

Open source solution  Desired  

Built in line with the QTI principles1 Required  

Capacity building for platform users and IT skills of partner countries  Desired 

Online delivery in countries where this option is feasible  Required  

Technical solutions for near online or offline delivery for schools with low bandwidth or no connectivity Desired 

Quick turnaround time for country customisation e.g. new language, new items in the student and school 
questionnaire 

Desired 

 

                                                      
1 Please consult the IMS Global  Learning Consortium’s definitions of the QTI principles, available 

on the following website: https://www.imsglobal.org/content/qti-v21-final  

https://www.imsglobal.org/content/qti-v21-final
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Please see below a more detailed description of the key requirements.  

5. Interoperability is defined as the ability of a platform or software to exchange and 

make use of information from other systems, for example by use of an Application 

Programming Interface (also referred to as APIs2).  

6. Modularity is defined as using such a software design technique that emphasises 

separating the functionality of the programme into independent, 

interchangeable modules, such that each contains everything necessary to execute 

only one aspect of the desired functionality. 

7. Reversibility defined as follows:     

Upon termination of the Cooperation Agreement, for whatever reason, the Partner 

undertakes to transfer to the Organisation all of the following: 

 Detailed specifications of the Platform 

 Technical, functional and security architecture 

 Use case tests (functional and technical) 

 Test plan, test set and test results 

 User documentation and support, guidelines, training material 

 All data collected in the course of the Cooperation Agreement, in a standard format 

to be determined by the Parties. The Partner undertakes not to retain any copies of 

those data. 

8. Open source solution refers to a type of computer software whose source code is 

released under a license in which the copyright holder grants users the rights to 

study, change, and distribute the software to anyone and for any purpose. Open-

source software may be developed in a collaborative public manner. 

9. QTI principles are principles developed by the IMS Global Learning Consortium 

(https://www.imsglobal.org/) for a plug and play architecture. The use of these 

principles ensures high technical quality and innovation readiness.   

10. Capacity building for platform users. The International Platform Provider is 

expected to produce protocols and standards that will guide the Platform users (the 

OECD, National Service Providers, third party users such as translation services) 

to ensure that the assessment is deliverable by the Platform. The International 

Platform Provider will be required to provide comprehensive training materials on 

the use of the platform for NSPs and potential partners should also describe how 

they would provide a support service during the time of testing to NSPs and schools. 

The potential partners are encouraged to also present other solutions for capacity 

building and knowledge transfer, which can constitute a competitive advantage. 

11. Online delivery. The International Platform Provider should provide online 

delivery of tests for those countries where schools can support this.  

12. Near online/offline delivery. Potential partners should describe in detail how tests 

would be delivered to schools and how data would be captured in schools which 

are not able to administer the test online but need a near online/ low bandwidth or 

                                                      
2 For a definition of API see: https://en.wikipedia.org/wiki/Application_programming_interface 

https://en.wikipedia.org/wiki/Software_design
https://en.wikipedia.org/wiki/Computer_program
https://www.imsglobal.org/
https://en.wikipedia.org/wiki/Application_programming_interface
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offline solution. The costs of a near online/offline delivery do not constitute part of 

the current Call for Proposals, but can be covered by the country customisation 

costs where needed.  

13. Quick turnaround time for country customisation.  Every time a new country 

joins the digital PBTS a customisation process is necessary to cover aspects such 

as translation/adaptation of items, ensuring that the specific privacy laws of the 

country are met by the platform.  

14. In addition to providing a description of the key requirements, potential partners 

are also invited to consider innovative approaches that can increase the quality of 

the work. Such approaches can be in line with the below described possibilities, or 

other options that the potential partner consider its strength and sees it as possibly 

adding value to the work of the PBTS.  

Innovative general approaches that can increase the impact of any proposal:  

 The assessment could be made available only for computers using the Windows 

operating system as the simplest solution, although it is hoped that it will also be 

available for Apple computers. The availability on a wider range of operating 

systems such as Linux is welcome. The potential partner is also invited to 

investigate the possibility of using tablet computers. Project proposals should 

describe the extent to which they would provide a more extensive range and 

flexibility of delivery options to participating countries.  

 The potential partner is invited to design and implement a School Readiness Tool 

which can be used by NSPs to assess the capabilities of sampled schools to 

implement the computer-based assessment. Potential partners should clarify 

whether the Readiness Tool would be designed to capture data for use by the NSPs 

or whether it would provide a toolkit for NSPs to use in their schools, to ensure all 

technical requirements are met. Potential partners should also describe how they 

would ensure that the Readiness Tool can be made accessible to school staff in all 

languages. 

 Project proposals should describe other innovations or added value which they 

would be able to offer. These may include, for example, proposals for provision of 

log file data from the computer-based tests in a format which can be readily used 

by the OECD or researchers, or the development of a sophisticated administrative 

tool for handling test administration (e.g. sign up, billing, student rosters, 

proctoring). 
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 The Key Functions of the PBTS Platform 

Figure 3.1. Managing the PBTS digital delivery system: four key functions and their sub 

functions 

 

1. The primary objective of the PBTS Platform is to provide a structured and easy-to-

use access point to the key resources needed by the various stakeholder groups 

involved in the different phases of the project cycle. Figure 3.1 details the key 

functions and resources the platform should provide, which we detail below.  

2. Within the constraints of the current Call for Proposals and available funding, the 

full set of functions may not be feasible to deliver in the initial phase. However, 

applicants should describe how the core platform can be further developed.  

3. The platform shall perform a series of processes grouped under four main functions 

(as shown in Figure 3.1):  

 Instrument development   

 Delivery 

 Processing results  

 Reporting 
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4. Please note that the subsection of the instrument development module circled by 

red in Figure 3.1, composed of “item authoring” and “testing new items” 

functionalities may be part of a self-standing proposal as described under Task 2 in 

the Terms of Reference.   

5. Each of these processes can be built in a modular fashion, ensuring communication 

and interoperability between the different functions. Each major function is 

comprised of sub-processes/systems as shown in Figure 3.1, and the different 

processes/systems should be communicated between each other (using APIs or 

some other approach).  

6. The platform shall allow different actors to access the different sub-processes and 

tasks. The flexibility of assigning players to tasks could be done for example via 

user management and profiling functionalities. These functionalities will make it 

possible to register participants working on the survey and to assign roles in the 

PBTS workflow.  

7. The Platform should contain customised screens, or work environments, for each 

type of user. For example third party providers of translation services should have 

a screen where the items in the original and translated version are available. On 

these screens, users would be able to see the set of applications appropriate to their 

project role. Third-party access should be granted to the back-end to specialised 

functionalities such as translation/ verification services where needed. A 

description of how this will be solved is required.  The approach that PISA has 

taken for such purposes can be taken as a reference point.  

 
 

3.1.1. The core processes/ major tasks  

 Instrument development: 

 

 
8. The module focusing on instrument development has the role of creating the space 

for hosting the item bank, test construction and allowing for the development of 

new items.    

3.1.2. The item bank 

9. The PISA-based Test for Schools is composed of a cognitive assessment and two 

background questionnaires – one for students and another for school principals. 
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a) Cognitive assessment:  

10. PBTS tests are composed of a collection of assessment units. A unit is a set of one, 

or more, test items (questions) delivered as a group, with one, or more, stimulus 

pages. Units can be defined by a unit.XML or HTML file (an XML or HTML file 

which includes all information about the items in the unit, plus other elements 

presented on screen for aspects such as navigation, status information, etc.) or some 

other format that can exhibit the same functionalities.  

11. Units can be composed of groups of HTML, CSS and JavaScript files for 

implementation of the display, along with any interactivity seen by the students. 

While there can be a wide range of flexibility in the platform to support almost 

anything that can be rendered in a web browser, we have to ensure that the units 

can be translated into many languages (including Arabic, Japanese and Chinese) 

and to maintain consistency across units. 

12. The current item bank consists of 141 items on maths, science and reading. These 

items should be secured, unchanged and available only to authorised personnel. 

These standard PBTS items will need to be hosted in such a way that ensures 

transferability and reversibility, using a commonly used format such as xml, or 

HTML5. Currently these items are available in xml format, and these files will be 

shared with the successful potential partner.   Example items from the main PISA 

test, which are very similar to the items used in PBTS are available on the following 

link:  http://www.oecd.org/pisa/pisaproducts/pisa-test-questions.htm 

13. The item bank is currently available in 10 languages, and the possibility to translate 

into other languages is important. As such allowing access rights of NSPs and 

translation services to the item bank is important. Such access of third party 

providers to the item bank should be granted in consultation with the OECD.  

14. The PBTS item bank is expected to continuously grow. The two sources of growth 

are:  

 inheriting innovative domains from the main PISA survey 

 the continuous development of new items for PBTS to maintain the relevance of 

the test.  

PISA inherited items:  

15. The platform needs to be developed in such a way that it can host the innovative 

domains inherited from PISA: 

16. Collaborative Problem Solving (CPS). A description of the CPS module is available 

on the following link oecd-ilibrary.org/education/collaborative-problem-

solving_cdae6d2e-en. Furthermore, example released items are available on  the 

following link http://www.oecd.org/pisa/pisaproducts/PISA2015-Released-FT-

Cognitive-Items.pdf  

17. Global Competence. This module is part of PISA 2018 and will be made available 

for PBTS use after the delivery of the main PISA test.  

18. Currently, the CPS items are available and it is the responsibility of the 

International Platform Provider to place them on the platform and make it available 

for test-takers. For the hosting of these innovative items the use of HTML5 

http://www.oecd.org/pisa/pisaproducts/pisa-test-questions.htm
file://///main.oecd.org/ASgenEDU/PISA/BACKUP/PISA/PISA%20for%20Schools/9.%20Technical%20Issues/digitalization/Panlogic/oecd-ilibrary.org/education/collaborative-problem-solving_cdae6d2e-en
file://///main.oecd.org/ASgenEDU/PISA/BACKUP/PISA/PISA%20for%20Schools/9.%20Technical%20Issues/digitalization/Panlogic/oecd-ilibrary.org/education/collaborative-problem-solving_cdae6d2e-en
http://www.oecd.org/pisa/pisaproducts/PISA2015-Released-FT-Cognitive-Items.pdf
http://www.oecd.org/pisa/pisaproducts/PISA2015-Released-FT-Cognitive-Items.pdf
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technology, as a minimum, is required.  Similarly to the standard items these items 

should be secured, unchanged and available only to authorised personnel.  

Continuous development of new items: 

19. The development of new items will be undertaken as part of the research and 

development activity on the environment for item authoring. The transition of the 

items that show good psychometric qualities from the item authoring environment 

to the item bank needs to be ensured. For details see below paragraphs 46-48.  

 

b) Background questionnaire: 

20. In addition to the cognitive items, the test also contains a background questionnaire 

that consists of multiple choice and open-ended questions. The content of the 

background questionnaire can partially change from year to year and from country 

to country. As such, flexibility is needed in creating the ordering of the questions 

and adding new questions. Ideally, the OECD should be able to upload questions 

directly without input from the International Platform Provider, but with mutual 

confirmation. Only the OECD can authorise additional questions being uploaded. 

NSPs can suggest questions which will be uploaded to the platform after OECD 

approval.  

 

3.1.3. Test construction  

21. The items should be available in such a way that in the test construction phase the 

ordering of the items/units can be moved around easily. Currently, the items are 

ordered in 7 booklets, with each booklet using a sub-set of items. While the item 

bank is currently fixed, our plan is to extend it.  As such, the possibility to integrate 

new items in this secured space is important.   

 

3.1.4. Item authoring 

22. Development of new innovative items for PBTS (not inherited from PISA) will be 

done by the OECD, NSP and third-party players (such as teachers, NGOs, 

academics, etc.).  

23. The digital environment for item development should be created in such a way that 

the authoring system is available to all of the relevant players (the OECD, NSP, 

third party item developers), while not giving access to the current secure item bank 

to unauthorised players. The authoring system should be developed in such a way 

that all these different players can write their own items, upload and test it in small 

pilots. In order for third-party players to be able to write their own items a set of 

pre-defined item templates/interaction types should be available, that can easily be 

used to write items.  

24. It is also envisaged that the Digital environment for item development will be used 

for pilot testing of future PISA innovative domains. PISA innovative domains will 

increasingly use more immersive types of tasks (such as highly interactive 

simulations, virtual and augmented reality, hypermedia and games) and develop 
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indicators derived from log-data through sequence mining or other data mining and 

analytical tools. Proposals should highlight the capabilities of the digital 

environment for item development for adding new “plugins” to deliver immersive 

types of tasks and for extracting and analysing the telemetry 

25. Interaction types should include those described in Annex B, Minimum 

Requirement for Item Authoring Capacities as a minimum. 

3.1.5. Testing the new items  

26. The item developers should be able to construct a test using the interactions/pre-

defined item formats and administer it to students, in a space that does not interfere 

with the secured item bank. Strong preference is given to solutions that make it 

possible for item developers to add innovative items, for example by allowing 

access to open source software used for game based test delivery via APIs.  

 

Delivery 

 

3.1.6.  Assessment administration rostering, registration  

27.  The Platform should serve as a tool for school leaders for the sign-up activities 

using the administration/registration module as shown in Figure 3.1 (uploading the 

full list of eligible students for random sampling, random sampling procedure, 

downloading sample etc.).  

28. For the purpose of the MVP, a simple system that ensures that the schools and 

students are clearly tracked and that this basic information is available to NSPs and 

OECD is sufficient. The fully functional version of the platform should offer an 

automated methodology for sampling of students based on the uploaded student list 

as described in the Terms of Reference (see p 7 Table 1 in the Call for Proposals). 

Offering sophisticated administration tools (for example allowing a payment 

system, and a communication module between schools and NSPs) is optional for 

the MVP.  

29. An important aspect is that while during this registration stage student names are 

available for school leaders within the system, the names should never be made 

available for other players nor should test results of students be revealed after 

testing respecting the guidelines of privacy by design as presented in Annex D. The 

Graphic User Interface (GUI) for the NSP and school representatives can also 

contain a more detailed administration module for storing data on test delivery 

dates, testing time slots, financial administration of the test, rostering etc. 
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3.1.7. Test delivery assessment system  

30. The platform should be designed in such a way that it can be delivered across a 

broad range of operating systems, equipment configurations and delivery options 

at schools (i.e. the platform should be a global “white-label” product with multiple 

local ‘instances’). It is of utmost importance that the primary responsibility of the 

PBTS is to support the deployment of this very complex survey in a way that 

ensures comparable data collection across participating countries and economies 

with no data loss. 

31. The delivery of computer-based assessments within a range of school 

environments, each with varying technology infrastructures, is a challenging task. 

The diversity of hardware and software infrastructure, even within a single country 

or region within a country, can be tremendous. This diversity challenges the 

expansion of possible delivery options, especially if an assessment operates under 

the assumption that all schools should use the same procedures and technologies.  

32. Additionally, there is diversity in the IT capabilities of staff at each school. While 

some schools may have experienced IT support staff, others do not.  

33. Because of this diversity in infrastructure and IT experience, any solution that is 

proposed must meet two criteria:  

i) It must be robust enough to perform acceptably in circumstances where school 

infrastructure is not ideal 

ii) It must be simple enough to deploy within a school so that relatively inexperienced 

staff can install and operate the platform. 

 

3.1.8. Requirements for the PBTS Graphical User Interface   

34. The test delivery happens via the Graphical User Interface (GUI) for students in the 

test delivery/assessment system module as shown in Figure 3.1. An important 

aspect of test delivery is that each student should be assigned the correct test 

(units/booklet) that was assigned to them during the sampling phase. In order to do 

this, the platform provider can use a unique login code or other proctoring tools that 

ensure that the correct test is administered to the correct student. 

35. Furthermore, during test taking students should not be able to access any content 

other than the test and no other digital technologies, channels or devices other than 

the one on which they are taking their tests.  

36. While the simplest requirement is an online test delivery, it is recommended that 

the administration of the test be compatible with a low bandwidth/near offline 

environment, as many schools can have unstable internet connections. The 

International Platform Provider is encouraged to develop system safety-checks to 

ensure that data of administered tests is not lost due to connectivity problems (for 

example, by continuously storing data). Delivering the test offline can also be 

considered as an alternative solution.  
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37. The GUI for students can be delivered via a web browser and/or as an installable 

application. This will allow diverse administration methods (computer, tablets or 

even students’ own devices at a future stage).  

38. The GUI should have a “look and feel” similar to screenshot presented in Figure 

3.2. A more in depth discussion of the requirements of the GUI is available in 

ANNEX C.  

 

Figure 3.2. A screen shot of the digital PISA2018 that serves as the model for the PBTS 
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Processing the results (data handling) 

 

3.1.9. Data capture 

39.  The following set of variables should be captured for each item in the tests:  

 Response: a string representing the raw student response [raw student file]. 

 Scored Response: the code assigned to the response when the item was coded 

automatically and after human coding for human code in a scored file [scored 

student file].  

 Number of Actions: the number of actions taken by the student during the course 

of interacting with the item. Actions counted were: clicks, double-clicks, key 

presses and drag/drop. These should be outputted in a separate file together with 

‘total time’ and ‘time to first action’. 

 Total Time: the total time spent on the item by the student should be outputted in a 

separate file defined above. 

 Time to First Action: the time between the first showing of the item and the first 

action recorded by the system should be outputted in a separate file defined above 

 The collection of a more extensive and elaborated set of process/log data will be 

required for the future integration of the PISA innovative domains (for example, a 

science simulation might require a record of all the actions taken by the student on 

the platform, classify them by type and define sequences of actions). The 

capabilities of the platform to collect and parse complex telemetry should be 

described in the project proposals.   

 

40. In stage one of the MVP creation all these elements can be captured and stored in 

an easy to access/read format (for example in a TXT, DAT or CSV format) for 

external analytics. The possibility for all these elements to be integrated in an in-

house analytics package (developed by the International Platform Provider) or from 

an open source software (such as R) in a future stage of development is important.  

3.1.10. Exporting raw data for analytics  

 

41. An important task in the PBTS is coding of student responses. For computer-

delivered tests, many of the item responses can be coded automatically. This 

includes multiple choice items, drag and drop items, numeric response items. 
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Additionally, in collaborative problem solving (CPS), all coding can be done 

automatically. 

42. The answers to the student questionnaire should be coded and delivered in CSV 

format for all closed items (questions) and open-ended items (questions) that do not 

need human scoring. All open-ended items (questions) that need human coding 

should be delivered in a readable format to the coders. The student questionnaire 

will differ slightly from country to country. The exported files should contain the 

raw student responses to all items and answers to the student questionnaire. 

Furthermore, the coded answers to the open ended questions should also be 

exported. The Technical Report contains a description of the “raw” and “scored” 

student questionnaire templates.  

43. These exported files in stage 1 of the MVP will be used for analytics being 

performed by the NSPs (unless the potential partner can offer a more sophisticated 

integrated analytics tool immediately). These files will also be used to transfer data 

to the Match My School (MMS) platform such that even if a more integrated 

analytical tool is deployed, these files will still need to be shared with the OECD 

and communicated via APIs with MMS.  

44. The platform should be designed in such a way that it has the capacity for 

interoperability and integration of open source statistical packages for analytical 

purposes. The integration of the analytical tools developed by third-party players 

with the Platform back-end is desired (the analytical tools will be developed in a 

statistical software such as R (https://www.r-project.org/). The platform should be 

able to communicate with R, feed-in the data in the correct format, and integrate 

the results of the analysis into the process of updating a digital reporting dashboard 

or producing the school reports).  

 

3.1.11. Automated coding of responses and access for hand scoring for open-

ended items 

 

45. For standard response modes, such as multiple choice or numeric entry, automated 

coding can be done using a rules-based system. The correct answer (or partially 

correct answers in the case of partial credit items) can be defined based on Boolean 

rules defined in a custom syntax. Simple conditionals are possible, e.g., to support 

different combinations of checkboxes in a multiple selection item where two out of 

three correct options should be selected. For numeric response items, the rules 

could check for string matches, which require an exact match against a known 

correct answer, or numeric matches, which use numeric equivalence to check an 

answer. For numeric equivalence, for instance, 34.0 would match 34, but they 

would not match when using string matching.  

46. A challenging part of evaluating numeric responses in an international context like 

the PBTS is how to parse the string of characters typed by the student and interpret 

it as a number. There are differences in decimal and thousands separators that must 

be taken into account, based on conventions used within countries and local usage. 

Use of these separators is not always consistent within a country, especially with 

increased migration and the pervasiveness of the Internet. Coding rules should try 

multiple interpretations of the student response to see if one of them could be coded 
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as correct. The numbers can be parsed in different ways, changing the decimal and 

thousands separators, testing each option to see if a correct response could be 

granted full or partial credit. Only if no alternate interpretation of the response 

resulted in a correct answer would the answer be coded as incorrect. In developing 

the coding tool all of these aspects should be taken into account when defining the 

best coding strategy.   

47. The answers to the cognitive items that need human scoring should be exported in 

such a way that coders can easily use them. The format of the files to be exported 

will be arranged in consultation with the NSP/coders. The OECD recommends 

using solutions that are the closest possible to the original answers. Once the human 

coding has been performed the coded answers should be added to the coded student 

response files.  

48. The International Platform Provider shall clean all data, including data from the 

cognitive tests and the questionnaires, for the preparation of the exported database. 

Project proposals should indicate the types of checks that will be carried out on the 

data, and the mechanisms which will be put in place to ensure that checks are 

carried by NSPs where possible.  

49. While in stage 1 of the MVP the role of human coding is central for open-ended 

questions, solutions that propose the use of more automated approaches are 

encouraged (such as using applications/ algorithms that are based on learning 

algorithms, Artificial Intelligence for a semi-automatic/ automatic scoring of open-

ended items).  

 

3.1.12. Integrated analytics  

50. While the subsection “3.1.10. Exporting raw data for analytics” describes the 

minimal necessary requirements for handling the data, the ultimate aim is to 

integrate analytical tools developed by a partner or third party in an open source 

software such as R or comparable solutions. The platform should at minimum 

provide the possibility to integrate such a solution for data analytics. The integrated 

analytics tool can be fed by the data files created in accordance with the Technical 

Report.  

Reporting  
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51. Reporting is the last stage in the project cycle flow of test administration in any 

given country during a testing period. The output of the PBTS is a report delivered 

to the schools that can be used by the school principal for international 

benchmarking and data-driven school improvement purposes. The Platform should 

provide an interactive dashboard for reporting that is available for the school 

principal, the OECD and NSP.   

3.1.13. Dashboard for digital reporting to schools 

 

52. One of the central motivations for transitioning to digital delivery is the desire to 

shorten the time between test taking and results delivery, from the current 6 months 

to 3 months. Offering integrated analytics and a digital dashboard for reporting (that 

will replace the current PDF report) is expected to generate significant efficiency 

gains. Detailed requirements of the Dashboard for Digital Reporting are available 

in Annex E.  

3.1.14. Interoperability with online community building tools  

 

53. Match My School (MMS) is a platform for data visualisation and networking that 

currently exist in developmental stage.  The reporting module should be able to 

communicate with the MMS platform (feeding-in data to the platform). 

Furthermore, the platform should facilitate and integrate the communication 

between the two platforms by allowing MMS to access it. A description of the 

MMS platform is available in Annex F.  
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Annex A.  The Minimal Viable Product: Specifications for the Core Module 

of the Digital Solution  

The development of the fully functional platform is envisioned in several stages. The 

current Call for Proposals focuses on the development of a Minimal Viable Product (MVP).   

The MVP needs to be developed in a modular, interoperable way such that the extra 

functionalities of the full platform can easily be docked onto it. Table A.1 shows the 

elements that the MVP should cover at a minimum. Table A.2 summarises optional features 

that provide a competitive advantage to any proposal.  

Table A.1. Key requirements for the Minimal Viable Product (MVP) 

MVP    

UI for students (cognitive items, student questionnaire) Required  

Reporting dashboard (including main figure types from our current report) Required  

School management (registration of participating schools: number of schools, number of students per school) Required  

Data storage: according to applicable regulations  Required  

Data logging: log files on test taking  Required  

Data analytics: export test results for analysis (compatible with R) Required  

Hand scoring facilities  Required  

Delivery safety:  ensure digital solution is safe, describe needs of proctoring from NSP Required  

Digital delivery Q&A, preparing NSPs, test day helpdesk and support  Required  

Infrastructure support Required 

Application support Required  

Maintenance Required 

Disaster recovery & associated metrics Required  

Approaches to prevent student/school cheating Required  

Capable of country customisation Required 

 

Table A.2. Additional features that may be included in proposals 

Requirement    

Multilingual facilities (left to right, right to left, special characters)  Desired  

Delivery of Collaborative Problem Solving module  Desired  

School management system: options for payment, random sampling, statistics and returning schools  Desired  

Connectivity/ integration of translation services, Match my school, analytics in R  Desired  

Overall system management Desired  

Data analytics: integrate R package for analysis or own analytic tool  Desired  

Data storage country specific requirements integrated (country customisation) Desired  

Reporting dashboard more layers, adaptive  Desired  

Item development facilities: item types available for the OECD and third party item development, testing 
environment  

Desired  

 



18 │   

  
  

Annex B. Minimum Requirement for Item Authoring Capacities   

The following capabilities should be included as a minimum for the item authoring tool:  

 Multiple choice: including both single‐ and multiple‐selection options 

 Text entry: allowing free-entry of a typed response with limited or unlimited 

response lengths, as well as optional filtering of text type (e.g. for numeric 

responses) 

 Drag & drop: moving images or text boxes around the screen to indicate sequence, 

association/categorisation, or matching 

 Drop down menus: making a selection to complete a sentence 

 Hotspots: clicking-on areas within text or an image 

 Sliders: selecting a numerical value between a lower and upper bound 

 Radio buttons: clicking to select one or more selections or values in simulation 

tasks 

 Match interaction: selecting from a set of elements within a matrix with an 

additional selection from a second set of elements 

 Gap match interaction: providing a set of ‘match words’, some of which will fit 

into gaps within a selected text passage 

 Slider interaction: numerical answer given by sliding an indicator on a horizontal 

scale 

 Possibility for modular development for more innovative item types such as 

simulation/game-based interactions, augmented reality.  
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Annex C.   Requirements for the Graphical User Interface  

To maintain the comparability of the paper and digital test delivery it is important to take 

cautionary steps to avoid mode effect. The most important action is to maintain a visual 

appearance of the digital delivery of the PBTS which is as comparable as possible to the 

paper based implementation.   

The following guidelines should be adhered to in developing the User Interface (UI):   

 To maintain comparability to the paper-based test all the PBTS trend items need to 

be delivered in a format as close to paper as possible: black & white, similar letter 

type (paper-based letter type: Arial 11 for text, Arial 12 for titles).  

 All new items can be delivered in a colourful/more interactive manner in 

consultation with the OECD/ item developers.  

 Navigation: the computer-based environment must be as comfortable as paper-

based administration. Students should be able to navigate through the test 

questions, review their answers and be aware of any skipped questions.  

 Item presentation: scrolling is the main mode effect for items. To avoid this, the 

digital platform in the PBTS (similarly to PISA) has to divide the screen into two 

sections, one to show the stimulus, and another to show the item and the student’s 

answer. Figure 3.2 shows an example of this configuration.  

 Timing: students should be able to check the time left to finish the test.  

 Calculator: as per the PISA 2015 main study, students should have access to some 

practical tools during the test. A calculator, crib sheet and formula editor should be 

available for students.  

 Review: during the test administration session the student should be informed about 

the skipped or not fully responded items and will be able to come back to any of 

the items during testing time. 

 In addition to the main cognitive test, a student questionnaire is also administered 

which consists of simple multiple choice questions, and is generally administered 

as 1 question with all answer possibilities per screen. There should be arrows on 

each screen for navigation back and forth, with a submit button on the final page.  

 

 

 

 



20 │   

  
  

Annex D. General Design Principles for the PBTS Digital Platform 

ACCESSIBILITY  

 The student assessment and related services shall to the extent possible comply with 

the most recent international Web Content Accessibility Guidelines (WCAG), the ISO 

standard for universal accessibility (PDF/UA) if PDF technology is used, and ISO 

accessibility norms at large for hardware, software and interoperability. Potential partners 

shall specify in the proposal if the proposed services deviate from these standards. 

 

APPLICATION DESIGN  

 General Principles for a multi-tiered application: 

a) The application must be designed as a multi-tiered application with a clear 

separation of concerns between the different layers. 

b) Each layer must be implemented in isolation of the others and thoroughly tested 

using automation.  

c) Each layer is responsible to validate its input (type, format, business) and to produce 

a valid output (validated through testing). 

d) A minimal level of test coverage should be agreed with the potential partner. 

e) Authentication and authorisation must be enforced at all application layers. 

f) All layers must be tested in integration, ideally using automation. 

g) The application must be built, versioned, release and deployed using automation 

 

Data Exchange Principles: 

a) The logical boundaries of the sub-systems (layers) where a data exchange is 

necessary must be clearly identified. 

b) For each of these boundaries, a protocol and a data format must be defined, ideally 

based on common text formats such as XML3 or JSON4. 

c) A tool for the verification of the compatibility and the consistency of the messages 

exchanged (with good error messages) should be implemented.  

Potentially an XML schema can be provided for these purposes even if the current 

XSD5 capabilities are not sufficiently expressive.  

                                                      
3 https://www.w3.org/TR/xml/  

4 http://www.ecma-international.org/publications/files/ECMA-ST/ECMA-404.pdf  

5 https://www.w3.org/XML/Schema, the current version 1.1 is not widely (as of April 2018) 

supported therefore the recommendation has to be content with v1.0 of the standard 

https://www.w3.org/TR/xml/
http://www.ecma-international.org/publications/files/ECMA-ST/ECMA-404.pdf
https://www.w3.org/XML/Schema
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A software tool along with a document describing broad outlines of these standards 

would be recommended. This tool would very much be appreciated by 

implementers and potential integrators. 

d) It should be verified that that the implementation would respect the maximum 

logical software module sizes defined in item (a) while being able to generate the 

messages defined in item (b). This can be done by requiring deliverable boundaries 

in accordance to the model set forth on item (a). 

 

Towards Web Architecture: 

a) In order to maximise the interoperability and the reach to the end users, a web front-

end should be implemented. 

b) In that context the UI should be based on a state-of-the-art framework supporting 

responsiveness and fluidity (rather than a home-made, one-off solution). 

c) Relying on state-of-the-art frameworks and libraries recognised by the industry also 

helps for the future maintenance of the solution and is applicable to all application 

layers. 

d) The web communication layer between the UI and the backend servers should 

comply with the principles of REST 

(https://en.wikipedia.org/wiki/Representational_state_transfer). 

o A multi-tiered application would typically contain the following layers: 

o A front-end layer responsible for the rendering of the UI and the user 

interactions 

o A REST-full web communication layer connecting the UI to the backend 

services 

o A Business Layer implementing all the complex application logic 

o A Data Access Layer implementing all interactions with the Data Layer 

o A Data Layer hosting the data model 

 

 Security  

a) The defense in depth6 paradigm should be implemented globally on the solution, 

and a least privilege model7 always enforced. 

b) The solution should follow security recommendations as mentioned by ISO 270028. 

                                                      
Footnotes ought to be left justified (to same level of indention as main body text) and probably 

smaller in size than rest of main body text  

6 https://www.us-cert.gov/bsi/articles/knowledge/principles/defense-in-depth 

7 https://www.us-cert.gov/bsi/articles/knowledge/principles/least-privilege 

8 https://www.iso.org/standard/54533.html 

https://www.us-cert.gov/bsi/articles/knowledge/principles/defense-in-depth
https://www.us-cert.gov/bsi/articles/knowledge/principles/least-privilege
https://www.iso.org/standard/54533.html
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c) If the solution includes a web application part, it should follow the OWASP9 

recommendations. 

d) Secure Development Lifecycle10 should be applied to any custom code written, to 

take into account security requirements by design. 

e) Privacy considerations should be applied to all components of the solution, by 

design and by defaultA proper maintenance plan for all components of the solution 

should be designed, to ensure the solution and its underlying components are 

maintained up to date. 

f) Editor recommendations & best practices regarding security should be enforced for 

each editor component of the solution. 

 

USER BEHAVIOUR 

The delivery component should be equipped with a secure logging system for both students 

and school principals to capture and record any aberrant user behaviour during the 

preparation, online delivery of tests or questionnaires. This includes attempts to leave the 

test delivery screen, copy or paste text or images, or capture a screenshot of a test item.  

 

PHYSICAL SECURITY 

A cloud- or server-based solution that meets the security standards of the countries where 

the test is administered (subject to country customisation procedures).  

 

APPLICATION SECURITY 

Access to the system should be made available only to authorised staff. A system should 

be in place to ensure that each player is allowed to access only the components of the 

platforms that their role allows access to.  

 

DATA SECURITY 

Data security should meet the International Organisation for Standardisation information 

security standard ISO 27001 certification.  

 
  
 
 

                                                      
9 https://www.owasp.org 

10 https://www.owasp.org/index.php/OWASP_Secure_Software_Development_Lifecycle_Project 

Font size and indenting of footnotes 

https://www.owasp.org/
https://www.owasp.org/index.php/OWASP_Secure_Software_Development_Lifecycle_Project
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Annex E Design principles for the development of the Digital Reporting 

Dashboard 

This Annex sets out the design principles for the development of the Digital Reporting Dashboard. It 

should be noted that for all the content displayed on the dashboard, the OECD will retain editorial control 

in line with OECD publishing guidelines. The dashboard should have an intuitive backend interface to 

both manage the published content and to analyse user traffic. 

General Principles  

Principle Standards Comments 

Accessibility The dashboard should have 

restricted access options. 

School results should only be made available to 

the respective school principals and authorities 

and not to all dashboard users, unless otherwise 

stated. 

Adaptability The dashboard should have 

multiple user interfaces based 

on user type. 

There should be one graphical user interface 

(GUI) for users at the school level (e.g. school 

principals) and one for those above the school 

level (e.g. Ministry of Education, school 

district, school network etc.) 

Aggregated data Results must be reported at the 

school level or above. 

While raw data will be available at the student 

level, the results will not presented at a scale 

lower than the school itself (i.e. the dashboard 

will never display student-level results). 

Exportability Users must be able to export 

data visualisations from the 

dashboard to share with 

stakeholders or peers. 

Users will want to export selected graphs and 

data visualisations in applicable formats in 

other software for presentations, publications 

and websites. 

Granularity The results should mirror those 

in the current school report. 

The results should include, but not be limited to, 

relationships between variables (e.g. scatter 

plots), comparisons between variables (e.g. bar 

charts) and distribution of selected variables 

into subgroups (e.g. histograms).  

Interactivity Data visualisations must allow 

for customisation according to 

the user’s needs 

Users will want to modify graphs and data 

visualisations, based on a pre-defined menu of 

options provided by OECD 

Interpretability Data visualisations must be 

easy to read and interpret for 

non-technical users. 

Simple and intuitive displays of complex data 

are needed, accompanied by clear legends and 

concise explanations of the main statistical 

concepts used, avoiding technical jargon. This 

content will be agreed with the OECD in 

advance. 

Multilingualism Dashboards should be 

available in different 

languages 

Dashboards versions that accommodate the 

language of test should be made available. 
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Openness Users control the settings that 

give access to their school 

results. 

Users can choose the kind of data they wish to 

share and the audience with whom they wish to 

share it (e.g. with their school district, with a 

school in the same network, with the general 

public) 

Security and 

privacy 

The dashboard meets high 

standards for data storage and 

treatment. 

The dashboard should carry out the processing 

of any personal data in accordance with the 

applicable legislation, i.e. the Principles and the 

national legislations applicable to participants 

and to the partner(s), in line with Section 5.2 of 

the Terms of Reference and of Annex D. 

 

Information architecture for the Digital Reporting Dashboard 

The logical layout of the Digital Reporting Dashboard frontend should follow an inverted pyramid 

structure whereby: 

1. Level 1 presents a high level “snapshot” of the user’s main results according to a standard, 

OECD-approved format; 

2. Level 2 presents more in-depth analysis of the user’s results (e.g. breakdown by subgroups or 

gender) according to a standard, OECD-approved format; 

3. Level 3 presents each school’s own data in raw format for independent analysis by schools.  

Level 1  

 Display of overall predefined results of the PISA-Based Test for Schools for a specific user;  

 Data visualisations that compare the school’s data with PISA data internationally and nationally; 

 Cumulative results of the schools belonging to a specific group (e.g. school district); 

Level 2 

 Customisable data visualisations according to user’s choices, based on a pre-defined menu of 

options provided by OECD; 

 Customisable comparisons of selected variables based on users choices (e.g. gender); 

Level 3 

 Data available in raw format (e.g. accessible through APIs)  

 Possibility  to export data for further, independent analysis; 

 Data will be available in an anonymized fashion which cannot be used for student level analysis;  

 Users of this raw data will have to read and accept a disclaimer specifying that the subsequent 

independent analysis is not to be regarded as having been viewed, or approved, by the OECD. 
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Annex F. Match My School 

All participating schools will have their own secured and private account on the Match My 

School Platform (currently in beta version) which will include their performance in PBTS. 

Each school will have the rights to decide which information to disclose and how they want 

to be contacted (or not be contacted).  

The following shows a step-by-step user experience of the prototype of Match My School. 

Please be bear in mind that the data visualisations shown here may be different in the final 

version.  

 

 
Description   

 

Step 1 : Identify and match 

schools 

The selection panel on the right-

hand side allows selection 

criteria. Schools satisfying all 

criteria will be in red. 

In this case, all PBTS from the 

United States are selected.  

 

 

 

 

 

Step 2 : Select a school 

By clicking on the red dot (which 

represents a school), the school’s 

information will be shown.  

Information includes “school 

profile”, “PBTS results” and 

“shared practices”.  

In this case, Eastwood Academy 

has allowed a complete disclosure 

of their information.  
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Step 3: View shared practice 

Each school can share their 

practices informed by result from 

the PBTS.  

In this case, Eastwood Academy 

uploaded their own shared 

practices.  

 

 

 

 

Step 4: Compare your school 

with international PBTS 

schools  

By logging in, a school leader can 

identify his/her own school.  

In this case, “your school” is 

shown by a black dot.  

 

 

 

 

 

 

Step 5 : View your school’s 

profile  

The school profile will include the 

school’s performance in different 

PBTS cycles.  

This serves as a reference. In the 

final version, the visualisation of 

the performance in each PBTS 

cycle can be different.   

 

 

 

 

 


