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This chapter describes the two required tests used in the Study. To measure 

student achievement in the focal unit and to explore the relationship between 

teaching practices, student learning and other outcome variables: 1) a pre-test 

to measure students’ general mathematics knowledge and pre-existing 

knowledge of the focal unit (quadratic equations); and 2) a post-test to measure 

students’ knowledge of the focal unit following instruction. First, it describes the 

process used to develop items for each test. Then it discusses the outcome of 

piloting these tests. Finally, the chapter concludes with how information 

gathered from the pilot study helped create the final test forms. 
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Introduction 

To measure how teaching practices are related to student learning in the focal unit, Global Teaching InSights 

(results from the TALIS Video Study project, and is hereafter cited in this chapter as “the Study” or “GTI”) 

assessed students’ mathematical knowledge before and after teaching the focal unit of quadratic equations. 

Students took a pre-test on their general mathematics knowledge within two weeks of the start of the focal 

curricular unit. They then took a post-test within two weeks of concluding the unit. The post-test was narrower 

in focus than the pre-test, in order to provide more precise measures of the students’ knowledge and 

understanding of quadratic equations. 

This chapter describe the student pre- and post-test development process and provides a summary of the final 

test forms used to assess students’ knowledge in mathematics. 

The process of student test development 

Developing the student test forms 

Students’ mathematical knowledge was tested before and after the focal unit of quadratic equations was taught 

to measure student learning gains in those lessons. The pre-test was designed to measure students’ general 

mathematics knowledge, their pre-requisite knowledge for the focal content, and their pre-existing knowledge 

of this focal content.1 It was administered within the two weeks prior to the start of the focal unit. It essentially 

provided a baseline of students’ mathematical knowledge of skills hypothesised to be foundational for 

understanding quadratic equations. 

The post-test measured students’ knowledge of the focal topic of the Study. It was administered within 

two weeks of the end of the quadratic equations unit. By narrowing the focus to quadratic equations, the post-

test provided more precise estimates of knowledge and understanding of the focal unit.  

The specific sub-topics covered by the pre-test and post-test were decided through an iterative process between 

the participating countries/economies, the International Consortium (IC), the OECD Secretariat and the 

Technical Advisory Group. As part of the selection of the focal topic (described in Chapter 3), 

countries/economies initially identified subtopics they included in teaching quadratic equations. The lists of 

subtopics in the countries’/economies’ quadratic equations curriculum served as the key information for the test 

blueprints. In addition, the test blueprints drew from a small-scale literature review of mathematics textbooks 

from multiple countries conducted by subject matter experts in the IC. After the test blueprints were drafted from 

these two sources of information, mathematics experts from the countries/economies reviewed the drafts (in a 

second face-to-face meeting) to identify any sub-topics that were not taught as part of the quadratic equations 

unit. The test blueprints were revised in turn, dropping non-represented sub-topics. The revised blueprints were 

considered final after the countries/economies agreed on the revisions. These blueprints specified that the pre-

test should include items assessing basic mathematics (45%), prerequisites to solving quadratic equations 

(35%), quadratic equations (20%), and applications (10%) and that the post-test should include items assessing 

quadratic equations (80 to 90%) and applications (10 to 20%). (The final blueprints that contain more complete 

details on the sub-topics assessed by the pre-test and post-test are reproduced in Annex E). 

 Each participating country/economy was asked to provide approximately 10 multiple-choice items that covered 

different aspects of the blueprints. The use of constructed-response items to measure higher order thinking and 

creative problem solving was ruled out due to issues of reduced feasibility in the implementation and reliability 

of such items at an international scale. In providing items, countries/economies were asked to consider issues 

of “translatability” and to avoid items that depended on a local context that might be unfamiliar to test takers in 

different countries. Hence, they were asked to refrain from using, for example, the dimensions of a baseball field 

as a context for a question. The items were also revised and adapted to meet guidelines for style and fairness. 

The IC and country/economy experts then reviewed the compiled list of items and assessed whether any should 
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be dropped from the item pool because the items were not fair to certain student populations or not within the 

scope of a country’s/economy’s curriculum. At the end of this review process, a pool of approximately 100 items 

total for both the pretest and the posttest remained. 

Pilot test forms 

To assess the functioning of the items and create the final test forms, a pilot was conducted. The pilot included 

two pre-test forms and two post-test forms of 31 items each, with the final 15 items for the two forms within each 

type of test being identical.1 The forms were developed consistent with current standard practice. For example, 

forms were assembled based on the test blueprint and items were selected to avoid clueing, where one item 

may give a hint that would help answer another. In addition, keys (correct response options, such as A, B, C, or 

D) were balanced and key runs, where the same correct response is repeated for several sequential items, were 

avoided.  

As with each part of the test development process, the countries/economies reviewed the pilot test forms. 

Following their review, a few items were dropped and replaced because one or more countries/economies 

expressed second thoughts about the fairness of an item or the change better balanced items that measured 

content knowledge and items that measured mathematical practices. 

The final step of the pilot test form development involved the countries/economies translating and adapting the 

items for context issues. For example, an adaptation might include changing a name to something familiar 

(from Peter to Kenji in Japan, for example) or changing units of currency. Countries/economies were asked to 

keep adaptation to a minimum and to document and report any adaptation or deviation from a literal translation. 

The IC approved the adaptations if they seemed reasonable. In international studies, test instruments are often 

translated and adapted by a professional translation firm, but due to cost considerations and the relative 

simplicity of the translation task, it was agreed that the countries/economies would be responsible for doing their 

own translation. This approach increased the confidence of country/economy teams that their students would 

understand the test items. 

Piloting test forms 

The test forms were then piloted in all participating countries/economies. (See Chapter 13 for more fielding 

details on the pilot tests). Countries were asked to test with at least 100 students per pilot form during a single 

class period using a paper-pencil test form. Table 8.1 shows the pilot study samples of participating students in 

each country/economy. After data cleaning the following item and total test form analyses were conducted: 

classical item analysis (e.g. calculating item statistics like proportion correct for each item), distractor analysis, 

and total score descriptive statistics, including alpha reliability for each form. These helped to determine whether 

items were too difficult or too easy, relatively more or less difficult in some countries than in others, or had a 

negative item-total correlation (point biserial) in any school system.  
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Table 8.1. Number of participating schools, teachers and students in the pilot student test 
administrations, by country/economy 

Country/economy Pre-test A Pre-test B Post-testA Post-test B 

Schools Teachers Students Schools Teacher Student Schools Teachers Students Schools Teachers Students  

B-M-V (Chile) 18 18 171 18 18 172 18 18 141 18 18 156 

Colombia 14 14 148 14 14 155 14 14 143 14 14 161 

England (UK) 7 9 97 7 9 98 9 11 103 9 11 106 

Germany* 11 14 126 11 14 139 10 12 122 10 12 123 

K-S-T (Japan) 5 13 181 5 13 181 5 13 181 5 13 181 

Madrid (Spain) 10 10 145 7 7 71 9 9 109 10 10 123 

Mexico 11 11 94 11 11 89 12 12 116 12 12 117 

Shanghai (China) 15 15 230 15 15 220 15 15 227 15 15 227 

Notes: Bíobio, Metropolitana and Valparaíso (Chile) (hereafter “B-M-V [Chile]”). 

Kumagaya, Shizuoka and Toda (Japan) (hereafter “K-S-T [Japan]”). 

*Germany refers to a convenience sample of volunteer schools. 

Source: OECD, Global Teaching InSights Database. 

Final test forms 

Based on an analysis of how many items students typically completed or reached on the pilot test forms versus 

the number left blank at the end of the test or “not-reached” items, the final form of the pre-test included 30 items 

while the final form of the post-test only 25. The post-test contained more items of conceptual understanding 

than the pre-test. As conceptual understanding items take longer to complete than procedural knowledge ones, 

the overall number of items in the post-test was lower.  

In addition, the following criteria were used to review and potentially drop items: 

 Items that were too difficult or too easy (i.e. very high or very low item proportion correct statistics). 

 Items that were relatively more or less difficult in some countries/economies than in others 

(as evidenced by inconsistency in the proportion correct statistics across the countries/economies). 

 Items that had any negative item-total (point biserial) correlations (i.e. the Pearson correlation between 

the score on the item and the sum of the scores for the remaining items with negative values indicating 

that performance on the item does not correspond with performance on the rest of test) in any 

country/economy. 

This last criterion was considered the most important because, given the purpose of the student assessments, 

the most important factor was the degree to which each item predicted performance on the test as a whole 

within each country/economy. Most of the items that were excluded from consideration were those with negative 

item-total correlations for one or more countries/economies, but due to the limited size of the item pool, a small 

number of items with negative item-total correlations in one or two countries/economies had be included in order 

to cover the content as specified by the blueprints.  

Final test form review 

The final tests were reviewed by countries’/economies’ and the Study’s Technical Advisory Group (TAG). 

The TAG recommended increasing the number of post-test items that measured conceptual understanding 

rather than procedural knowledge. The number of items intended to measure conceptual understanding was 

slightly increased at the expense of having to include some items with lower point biserial correlations. Given the 

small sample sizes used to calculate these correlations (and the resulting instability of the statistics), it was 

decided that privileging content coverage was appropriate at this stage. 
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After the countries/economies and the TAG approved the final test forms, the countries/economies assembled 

versions of the final test forms using the same translations and item layouts that they had used in the pilot test 

forms. The goal was to have the items appear in the final test forms exactly as they had appeared in the pilot 

test forms. In a very small number of cases countries/economies asked to tweak the translations to clarify an 

item’s meaning; these requests were all approved (see the Annex E for the English language version of the final 

pre-test and post-test test forms). 

Notes

1 Knowledge refers to knowledge of both content and mathematical practices. 
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