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was at least 0.7 (Nunally & Bernstein, 1991). Most of the proposed scales had Cronbach’s Alpha coe cients
that exceeded 0.7. A few individual items, however, were identi ed that did not increase the reliability of the
scale and thus were considered for elimination.

Evaluating the Relationship Between the Proposed Scales
and Student Achievement

For indicators of effective learning environments, a positive relationship with student achievement is
an important aspect of validity. To examine the relationship between the proposed scales and student
achievement, a preliminary score was constructed for each scale.  is was done by assigning a numerical
value to each item response category and summing across the items in the scale. For example, if the response
options for a set of 5 questions were disagree a lot (coded 1), disagree a little (coded 2), agree a little (coded 3),
and agree a lot (coded 4), the maximum score was 20 and the minimum score was 5. e responses were
coded so that a high score indicated a supportive learning environment and a lower score a less supportive
learning environment.

Although questionnaire responses were provided by students, their parents, teachers, and school
principals depending on who completed the questionnaire, the information pertained to the learning
environment of the student, and so the eld test analysis was conducted with the student as the unit of
analysis, consistent with the TIMSS and PIRLS reporting approach.  at is, parents, teachers, and school
principals’ responses were attached to student records, so that scales describing learning environments could
be related to student achievement results.

For the eld test analysis the score distribution of each scale was divided into three categories: above
the 75th percentile (top 25%), above the 25th percentile but not above the 75th percentile (middle 50%),
and below the 25th percentile (bottom 25%). Average achievement in reading, mathematics, and science
was computed for the students in each scale category.  ose students in the most supportive learning
environments (top 25%) were expected to have higher achievement than those in the middle category and
those in the middle category higher than those in the bottom category. Most of the proposed scales had such a
positive relationship with achievement within and across countries and thus were valid indicators of e ective
learning environments. A few scales, however, lacked the expected relationship with student achievement
and were eliminated.

Reviewing the TIMSS and PIRLS 2011 Background Questionnaires

During the summer of 2010, the results of the eld test analysis of the questionnaire items were reviewed by
the TIMSS Questionnaire Item Review Committee (QIRC), the PIRLS Questionnaire Development Group
(QDG), the TIMSS National Research Coordinators, and the PIRLS National Research Coordinators. Most of
the eld test scale items were found to have good measurement properties and were retained for the main data
collection. To minimize response burden, items that did not make a contribution to construct measurement
or lacked a relationship with student achievement were not included in the nal questionnaires. e eld test
analysis ensured that the proposed contextual scales were likely to provide countries with valid and reliable
indicators of e ective environments for learning with the least possible response burden.
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e eld test analysis resulted in the adoption of items for the nal background questionnaires for
37 background scales for TIMSS and PIRLS at the fourth grade and 33 for TIMSS at the eighth grade as
summarized below:

Number of Context Questionnaire Scales for the TIMSS and PIRLS 2011 Data Collection

Number of Scales

Home

* 9 scales were based on mathematics teachers’ responses and 9 scales were based on science teachers’ responses.
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