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Title of the review

Testing frequency and student achievement: a systematic review

Background

The main objective of the review is to examine the effects of interventions where the testing
frequency — i.e., how often student achievement is tested during a given period — is changed.

Testing students relatively often may have beneficial effects on achievement and learning as
tests have the potential to provide teachers with information about gaps in students’ learning.
This information could then be used by teachers to provide better feedback to students about
what areas they need to work more on (Dunlosky, Rawson, Marsh, Nathan, & Willingham,
2013; McDaniel, Roediger, & McDermott, 2007; Rawson & Dunlosky, 2012). Students who
are prone to procrastination may study more when there are frequent examinations focused
on small issues (Cid, Cabrera, & Bernatzky, 2017). The information provided by tests may
also be used to better adjust the instruction to the students’ level, either individually or for
the whole class (Black & Wiliam, 2009). Lastly, testing may in itself be a way for students to
learn. Several studies argue that when it comes to learning it may in fact be better to perform
a test than to repeat the material (Carpenter, 2012; Carpenter, Pashler, & Cepeda, 2009;
Glover, 1989; Karpicke & Aue, 2015; Rowland, 2014).

Frequent testing of students may on the other hand increase stress and de-motivate students
(e.g., Cheek, Bradley, Reynolds, & Coy, 2002). Another argument against frequent testing is
that testing takes time away from instruction (Crooks, 1988; Denny, Paterson, & Feldhusen,
1964; Hancock, 2001; Marso, 1970; National Research Council, 2011). Pushed to the extreme,
if students are only tested and never instructed, this would have negative effects on
achievement. It therefore seems reasonable that there is a limit where an increased frequency
of student testing starts having negative effects on achievement. This frequency is not known.

Policy relevance

There is an ongoing policy debate about what impact testing of students has on their
academic achievement (Bergbauer, Hanushek, & Woessmann, 2018; National Research
Council, 2011; World Bank, 2017). Testing have become a much debated topic within policy
making and educational research in the last decade. With the expansion of standardized
testing, and cross-country comparative tests such as Programme for International Student
Assessment (PISA), the debate of “how much testing” has been brought to attention.

On one side of the debate you can find educational experts voicing their concerns, and asking
policy makers to “slow down the testing juggernaut” (Andrews et al., 2014). This critical

stance towards testing is prevalent, according to Adesope, Trevisan & Sundarajan (2017, p.
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688): “Indeed, in a review of three policy-oriented journals, Buck, Ritter, Jensen, and Rose
(2010) found that 90% of articles were critical of testing. As standardized testing has
skyrocketed in recent years, educators may be understandably opposed to more testing”. On
the other side of the debate however, we find the World Bank (2017), which recently have
argued for more measurement of learning. In their perspective many countries and school
systems still have “too little focus on learning — not too much” ((World Bank, 2017, p. 17).
Over one third of the countries examined by the World Bank did not have sufficient data to
report on levels of reading and math proficiency of children leaving primary school.

According to Bergbauer, Hanushek & Woesmann (2018) the question of whether or not
testing is a viable way to improve student learning has led to a confused debate, where “both
critics and proponents of international and national testing often fail to differentiate among
alternative forms and uses of testing” (Bergbauer et al., 2018, p. 1). They recommend, that
the issue of student testing should be considered carefully and with attention to “how
assessments are used and what incentives they create” (Bergbauer et al., 2018). To the best of
our knowledge no studies that advocate for abandoning tests completely have been
published. The interesting question is how often students should be tested and with what
type of tests — not whether or not students should be tested at all. This is why we find it
relevant to conduct a systematic review of testing frequencies and their potential effects.

Objectives

Our primary research question is: What are the effects of different testing frequencies on
student achievement?

The discussion above indicates two additional research questions of interest. Examining
them are the secondary objectives of this review:

First, does the type of test matter for the effect sizes? In particular, we are interested in
comparing the use of tests with a formative purpose (i.e., to adjust instruction) to tests with a
summative purpose (i.e., where students are tested primarily to measure how much has been
learnt). Summative assessments are often more comprehensive and, by their nature, more
focused on comparing students with each other.

Second, we also want to examine moderators related to the age/grade of students, subject
(e.g., math or reading), measurement timing (e.g., spacing between tests), and the at-risk
status of students.

Existing reviews

Currently, there are no related title registrations, protocols or reviews in the Campbell
Library (database checked 20 November 2018).
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The review most relevant to ours is Bangert-Drowns & Kulik (1991), which is 27 years old.
The authors conducted a meta-analysis on the effects of frequent classroom testing, based on
35 studies. Their population consisted of students attending secondary school or college. Our
proposed review will include primary and secondary school students and will exclude
students in higher education. Furthermore, all of the studies included in the review by
Bangert-Drowns & Kulik were performed in the United States, whereas we aim to include
studies from all over the world.

Two other related (and more recently published) reviews are written by Adesope, Trevisan &
Sundarajan (2017) and Phelps (2012). The review by Adesope, Trevisan, & Sundarajan (2017)
focused on the testing effect of low-stakes practice tests (which are close to the definition of
formative tests). Our review would also include summative tests, such as high stakes
standardized tests, as the effects of the increased use of such tests is an interesting policy
question. Phelps (2012) included both high-stakes and low-stake tests, but no clearly
formulated inclusion criteria can be found in his review article. None of the two reviews
reported a fully adequate answer to our primary research question. Adesope, Trevisan, &
Sundarajan (2017) reported effect sizes for ‘one’, and ‘two or more’ practice tests compared to
none. Phelps (2012) reported one effect size where the treatment group is ‘tested more
frequently than control group’. Neither Adesope, Trevisan & Sundarajan (2017) nor Phelps
(2012) have explicitly performed a risk of bias assessment in their reviews. Both reviews only
perform one-by-one moderator analyses, which leave several questions unanswered (i.e., the
effect size of interventions in primary school is not reported by either review). A large share
of studies in Adesope, Trevisan, & Sundarajan (2017, p. 175) use identical practice tests and
outcome tests, which may capture only rote learning and is a study design we will exclude.
Most studies in Adesope, Trevisan, & Sundarajan (2017) are laboratory experiments which
we also do not intend to include in the present review.

Other researchers who reviewed related topics concerning test-enhanced learning are Fuchs
& Fuchs (Fuchs & Fuchs, 2001), Rawson & Dunlosky (2012), Karpicke & Grimaldi (2012),
McDaniel et al. (2007), Rowland (2014), Black and Wiliam (2009) and Kingston and Nash
(2011). Except for Rowland (2014) and Kingston and Nash (2009), none of the
aforementioned researchers performed a meta-analysis, and therefore did not answer our
primary research question. Rowland (2014) covered the psychological literature on the
testing effect and did not focus on educational contexts. Kingston and Nash (2012) focused
on formative assessment only and did not analyse the testing frequency.

Intervention

In order to be eligible for inclusion the intervention should manipulate the testing frequency
and also provide information about the benchmark testing frequency. That is, it must be
possible to extract information about how many tests were performed in a given period in
both the treatment and comparison/control group, and the number of tests must differ
between these groups. We will only include interventions performed in a school/classroom
setting, and exclude laboratory experiments.
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Interventions should furthermore only manipulate the testing frequency and not include
additional components. If the intervention therefore combines changes in the testing
frequency (e.g. by introducing curriculum-based measurement) with another component
(e.g. peer-assisted learning strategies) it will not be eligible for inclusion.

Population

Our population will be students attending either primary or secondary school, which in most
countries mean kindergarten to the end of high school (grade K to grade 12). It is worth
noting that in some countries kindergarten is not a part of primary school but a form of
preschool. Interventions with children in kindergarten in countries where kindergarten is not
a part of primary school will be excluded, as well as studies performed in preschools. We will
exclude interventions in preschool settings because the forms of interventions are difficult to
compare to school interventions in this area. Formal tests of achievement are rarely used
pedagogical tools in preschool settings, because e.g., the feedback that can be given to
preschool children from these tests is limited. Preschool is furthermore almost always
voluntary and in many countries only a small share of all children attend, which makes the
population different from the one found in primary and secondary school.

Studies performed in higher education, such as universities, will also be excluded. We believe
that there are differences between students in grade K to 12 and students attending university
regarding, e.g., maturity and attendance of higher education (i.e., attendance is far from
universal in higher education). A wide range of studies has been performed about testing
frequency at undergraduate level in higher education, but we lack a clear overview of what
the effects are in secondary and — even more so — in primary education.

Outcomes

Our primary outcome will focus on tests of academic achievement. The effect of the
intervention must be tested using a test that is not identical to the test used during the
intervention. Using identical tests may inflate effect sizes due to familiarity and recognition
rather than learning (Adesope et al., 2017). We will include both formative and summative
tests, low stakes and high stakes tests etc. We will include achievement tests in all academic
subjects.

As a secondary outcome measure, we will include tests of socio-emotional outcomes and

well-being. Examples of socio-emotional measures are reported levels of self-esteem, self-
efficacy, stress, or test anxiety.
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Study designs

Included studies should use a treatment-control/treatment-comparison group design where
the treatment group is tested with a different frequency than the control/comparison group.
Eligible research designs will be randomized field experiments/randomized controlled trials
or quasi-experimental designs, where the assignment creates treatment and
control/comparison groups.
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The roles and responsibilities in this review will be as follows:

e Content: Jens Dietrichson will be in charge of the review content. Jens has both

practical and research experience with education interventions.

e Systematic review methods: Jens Dietrichson, Trine Filges and Julie Kaas Seerup are
experienced in conducting systematic reviews. All members in the review team have

experience with Campbell review methods.

e Statistical analysis: Both Jens Dietrichson and Trine Filges has conducted statistical
analyses on other Campbell reviews, and will be in charge of the statistical meta-analysis.

e Information retrieval: Bjgrn Arleth Viinholt is information specialist at VIVE and has
experience in conducting systematic information retrieval for Campbell reviews. Bjgrn
Arleth Viinholt will be in charge of conducting information retrieval for this review.
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o Date you plan to submit a draft protocol: Within 6 months after title registration.
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