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C. MGLS:2017 Assessments and Surveys 

This section provides information about the general contents of the MGLS:2017 data collection instruments 

that will be used in the Item Validation Field Test (IVFT). This includes student assessments (mathematics 

assessment, reading assessment, and executive function assessment), surveys (student survey, parent survey, 

math teacher survey and teacher student report, special education teacher/service provider survey and 

teacher student report, and school administrator surveys), student transcripts, and a facilities observation 

checklist. 

Field test data collections include the same components as are planned for the national study. In the field test 

data collections, students will be administered a set of standardized assessments or item sets to measure their 

mathematics and reading achievement, as well as executive function, and will be asked to complete items from 

a student survey, gathering data on their socioemotional well-being, social behavior, and other school and 

outside-of-school experiences. Their parents will be asked to complete a survey that captures information 

about the student’s family and the parents’ involvement in their child’s school. Mathematics and special 

education teachers will be asked to complete a two-part survey: a teacher-level survey about the teacher’s 

background and experience and information on the classes they teach, and a student-level survey about the 

teacher’s rating of the study student’s performance and skills, and their programs and services. School 

administrators will be asked to answer questions about the characteristics of their school’s population, staffing, 

programs, and academic support resources. Field staff will also record their observation of the school facilities 

and grounds. The remaining sections provide detail on the content of the respective MGLS:2017 instruments. 

C.1 Student Assessments Content Justification 

A key goal of the study is to understand the supports students need for academic success, high school 

readiness, and positive life development such as high school graduation, college and career readiness, and 

healthy lifestyles of all students. The study will track the progress students make in reading and mathematics 

and their developmental trajectories as they transition from elementary to high school. 

In this section, detail is provided on the assessments that will be used to measure students’ mathematics 

achievement, reading achievement, and executive function. 

C.1.1 Mathematics Assessment 

The MGLS mathematics assessment is designed to measure growth toward algebra readiness in anticipation of 

the demands students will encounter in high school mathematics coursework. The MGLS:2017 mathematics 

assessment will provide valuable information about the development of middle grades students’ knowledge of 

mathematics and their ability to use that knowledge to solve problems, moving toward stronger reasoning, and 

understanding of more advanced mathematics. The longitudinal nature of the national study will allow 

researchers to describe trends in student performance over time and the associations between student 

proficiency; academic growth; and the characteristics of students, their families, classrooms, and schools. 

The assessment draws on multiple sources, including the frameworks developed for the state assessment 

consortia (the Partnership for Assessment of Readiness for College and Careers [PARCC] and the Smarter 

Balanced Assessment Consortium), the most recent distribution of content domains for the National 

Assessment of Educational Progress (NAEP; National Assessment Governing Board [NAGB] 2009, 2011) and 
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Trends in International Mathematics and Science Study (TIMSS; 2011) assessments, the Common Core State 

Standards (CCSS), and the National Council for Teachers of Mathematics (NCTM) Focal Points and Essential 

Understandings series. 

 
Domains of Mathematics 

 

With limited time available for the assessment in the national study (30 minutes using a two-stage adaptive 

assessment administered via computer), the MGLS:2017 mathematics assessment will be centered on the 

domains of mathematics that are most likely to be the central focus of middle school learning in Mathematics 

now and in the future: the Number System, Ratios and Proportional Relationships, Expressions and Equations, 

and Functions. Although also important, the domains in Geometry and Statistics are not included in the 

selected content areas. This decision is consistent with the views of PARCC (2012) and the Smarter Balanced 

Assessment Consortium (2012) which also assigned Geometry and Statistics a lower priority in their 

assessment frameworks (even with the extended time they are devoting to assessments). 

 

The selected domains provide the foundation for more advanced algebraic thinking and reasoning. Overall, the 

content progresses across the grades from fractions (and prerequisite understanding of multiplication and 

division) to the rational number system, including negative numbers. Proportional relationships and reasoning 

(ratio, rate, and proportion) build on multiplicative reasoning and, together with an understanding of 

expression and equations, provide a foundation for understanding linear equations, slope, and functions. 

 

The MGLS:2017 mathematics framework aligns with the TIMSS grade 8 framework, with half of the items 

focused on the Number System (~30 percent of the items) and Ratio and Proportional Relationships (~20 

percent of the items) and the other half focused on pre-Algebra and Algebra. 

 

Within the selected domains, the assessment will emphasize the learning progressions discussed below. 

 

A. Number System 

 

By the end of grade 8, students should demonstrate understanding of number sense and a conceptual 

understanding and procedural fluency for the rational number system, including whole numbers, fractions, 

decimals, and positive and negative integers. They should have an understanding of the properties and 

operations of these numbers and be able to apply that understanding in problem solving settings. Students 

should be able to move flexibly among equivalent fractions, decimal fractions, and percents using a range of 

strategies. A solid understanding of fractions and multiplicative reasoning provides the foundation for 

students’ understanding of ratio, rate, and proportional reasoning in the middle grades. Facility with fractions 

is an essential foundation for success in Algebra. Assessing students’ understanding of fractions is important 

for describing the mathematics development of low-ability students. In addition to knowing rational numbers, 

students should know that there are numbers that are not rational and be able to approximate their size using 

rational numbers. 

 

The learning progression in the number system for the middle grades begins with finding common factors and 

multiples and moves to comparing fractions and applying basic operations with fractions and integers to word 

problems. It then moves to applying (using basic operations) and representing understanding of rational 

numbers in multiple forms, and then to understanding the relative size of irrational numbers. 
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B. Ratio and Proportional Relationships 

 

Proportional reasoning (including working with ratios, rates, and proportional relationships) is one of the most 

important foundational areas of learning for grades 6 to 8 (Lobato et al. 2010; Mirra 2009). Students need to 

move from additive reasoning to multiplicative reasoning in order to understand ratio and proportional 

relationships and the effect that changing one attribute (or quantity) has on other attributes (or quantities). 

Students learn to represent ratios, rates, and proportions and to use proportional reasoning to solve a variety 

of problems. In addition to providing a foundation for Algebra and Functions, proportional reasoning is 

important for other areas of mathematics (such as measurement, financial mathematics, and statistics) and 

science (such as chemistry and physics) (Lobato et al. 2010; Mirra 2009). Ratio and Proportional Relationships 

problems are both a central component of the middle grades mathematics curriculum and a critical step 

toward the kind of abstract mathematical reasoning required by high school mathematics. Understanding of 

unit rate and proportional constants are central to understanding slope and function. The development of the 

concept of unit rate and the ability to solve multistep ratio and percent problems are especially important to 

the later ability to solve complex algebraic problems. Thus, this content area provides a link between 

understanding the number system and beginning Algebra and Functions. The learning progression in the 

middle grades for Ratios and Proportional Relationships moves from extending students’ understanding of the 

number system (particularly multiplying and dividing fractions and multiplicative thinking) to understanding 

the basic concepts of ratio, rate and proportional relationships (including unit rates, the difference between 

fractions and ratios, equivalent relationships); from there, it extends their ability to use rational numbers to 

solve problems and to understand slope and functions (Lobato et al. 2010; Mirra 2009). 

 

C. Expressions and Equations 

 

Understanding algebraic ideas such as expressions and equations is important for students’ success in the 

middle grades and in later mathematics (Lloyd et al. 2011; National Governors Association Center for Best 

Practicesb2010; Common Core Standards Writing Team 2011a). The Expressions and Equations domain 

includes recognizing and extending patterns, using algebraic symbols to represent mathematical situations, 

and developing fluency in producing equivalent expressions and solving linear equations. The understanding of 

equivalence (and inequalities) and representation of quantities and relationships with expressions and 

equations provide a foundation for algebraic reasoning. Algebraic concepts are relatively formalized by grade 

8, and students should have developed an understanding of linear relationships and the concept of variables 

(TIMSS 2011). Many students in the middle grades may take Algebra, and this learning progression extends to 

solving and representing linear equations and inequalities. 

 

The learning progression for Expressions and Equations in the middle grades moves from understanding the 

use of expressions (beginning with letter representations of a single number) to applying knowledge of rational 

numbers and operations to solve equations. From there, it progresses to constructing equations and 

inequalities to solve real-world problems; to recognizing different types of notation (such as square root); and 

finally to reasoning with equalities and inequalities, solving and representing linear equations and inequalities. 

 

D. Functions 

 

As students move through the middle grades, the ideas of function and variable become more important. 

Representation of functions as patterns (via tables), verbal descriptions, symbolic descriptions, and graphs can 

combine to promote a flexible grasp of the idea of function (NAGB 2009; NCTM 2009; Lloyd et al. 2011). 
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The learning progression for Functions in the middle grades moves from understanding the definition of a 

function to comparing functions represented in different ways. From there, it moves to distinguishing between 

linear and nonlinear functions and then comparing and creating representations of different functions. Finally, 

these ideas are synthesized in the high school standard that connects understanding of functions to context. 

 

Depth of Knowledge  

 

To ensure that the mathematics assessment is sensitive to the variation in students’ mathematics achievement, 

items were selected across a range of cognitive demand. The depth of knowledge (DOK) categories from the 

TIMSS 2011 Framework were adopted, with a distribution similar to the grade 8 TIMSS 2011: approximately 

35 percent of the test will assess “knowing”, 45 percent will assess “applying”, and 20 percent will assess 

“reasoning”. 

 Knowing: Recall of information such as a fact, definition, term, or a simple procedure as well as 

performing a simple algorithm or applying a formula. 

 Applying: Make decisions about how to approach a problem or activity. May apply to real-life 

situations or be concerned with purely mathematical applications. 

 Reasoning: Using concepts to solve problems, justifying, explaining one’s thinking, solving non-routine 

problems, and using higher-level logical and systematic thinking. 

Table 1 shows the approximate distribution of mathematics items in the field tests by domain and depth of 

knowledge. 

 

Table 1. Distribution of Items for Field Testing by Domain and Depth of Knowledge 

Domain Total Knowing Applying Reasoning 

Number System 47 16  (34%) 25  (53%) 6  (13%) 

Ratios and Proportional 

Relationships 

32 5 (16%) 21 (66%) 6 (19%) 

Expressions and 

Equations  

52 21  (40%) 19 (37%) 12 (23%) 

Functions 25 13  (52%) 4 (16%) 8 (32%) 

Total 156 55  (35%) 69  (44%) 32  (21%) 

 

C.1.2 Reading Assessment 
 

Domains of Reading Comprehension to be Assessed in MGLS 

 

The MGLS:2017 reading assessment will provide valuable information about the reading achievement of 

students in grades 6-8 with a focus on reading comprehension. Reading comprehension involves two general 

classes of inter-dependent skills: foundational reading component skills and higher level comprehension skills. 

Foundational reading skills enable students to decode printed text, recognize words, and read fluently. It also 

involves having a command of general vocabulary and morphological variants. Higher level reading 

comprehension on the other hand is purpose driven and contextualized. Students form mental models that 

contain the local, global, and inferential information derived from text. In 21st century literacy environments, a 

range of both printed and digital sources need to be evaluated and synthesized in light of reader goals. The 
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ability to form a mental model is often contingent upon the level of text complexity that facilitates or presents 

challenges for readers (O’Reilly & McNamara, 2007). 

 

Given these two broad domains of reading comprehension skills, the reading assessment draws on two 

assessments. The first assessment, called the Study Aid and Reading Assistant (SARA) is designed to measure 

foundational reading component skills. The second assessment, called the Global Integrated Scenario-based 

assessment (GISA) is designed to measure higher level reading comprehension skills. 

 

While both the SARA and the GISA have shown promise for use with middle grades students, both were 

designed to take about 50-60 minutes each. The scenario-based GISA addresses purpose driven, contextualized 

reading comprehension while the SARA addresses individual foundational reading skills necessary for single-

text comprehension. Taken together, both assessments will allow measurement for a wider range of student 

abilities than if either assessment were given in isolation. 

 

The MGLS:2017 will draw from the SARA and GISA to create a combined multi-stage assessment that fits 

within the 30 minute time limit that is set aside for the reading assessment in the MGLS:2017 national study. 

Selected items from each assessment will be combined into a single two-stage adaptive assessment. 

Information on children’s performance across both stages will be modeled to produce either a unitary or 

composite score (depending upon the results of factor analyses) of reading comprehension ability that draws 

upon both the foundational components of reading and higher level reading comprehension. Below, we 

describe these new forms and how they will be tested. 

 

A. First-Stage Content 

 

The two-stage field test assessment design consists of a brief routing block (first stage: approximately 10 

minutes) followed by a skill-based block (second stage: approximately 20 minutes). The routing block will 

include three item types (with an estimated total of 45 items from the SARA battery) that measure 

foundational components of reading important for comprehension: 

 Vocabulary - A single word is presented and the student decides which of three words goes with the 

target word. Correct answers are either synonyms (e.g., data - information) or meaning associates (e.g., 

thermal - heat) (~20 items; approximately 3.5 minutes). 

 Morphological Awareness - The student completes a sentence by choosing from three words derived 

from the same root word (e.g., She is good at many sports, but her _______ is basketball: specialty, 

specialize, specialist). The target words vary in difficulty based on the frequency of the derived forms 

(i.e., lower frequency derivations are more difficult) (~13 items; approximately 3minutes). 

 Sentence Processing - The student completes sentences of increasing length and syntactic complexity 

by choosing from three choices (e.g., Shouting in a voice louder than her friend Cindy's, Tonya asked Joe 

to unlock the door, but ______ didn’t respond: he, she, they). In this task, frequent words used in 

everyday language are used in the sentences to decrease the influence of vocabulary knowledge in this 

task. Consequently, the focus is on understanding of sentence syntax and meaning (rather than word 

meaning) (~12 items; approximately 3.5 minutes). 

Items within each of the three sections in the router will range in difficulty, values which are known from 

previous large-scale administrations of the SARA (Sabatini, Bruce & Steinberg, 2013). Performance on the 

routing block will route students to one of three levels within the second-stage skill-based blocks (see Figure 
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1). All students will be administered the first-stage routing block and then continue into one of the second-

stage skill-based blocks (Figure 1). Items in the routing block will be scored automatically in real-time. The 

field test data will inform development of routing thresholds for the main study, in which students of similar 

ability will be routed to a single second-stage block. Each skill-based block will be designed to take 

approximately 20 minutes. The combined, two-stage assessment is designed to take approximately 30 minutes 

for all students. 

 

Figure 1: Reading routing design for the field tests 

First-Stage 
Routing 
Distribution 

Second-Stage Skill-Based Blocks 

Reading 
components 

Basic 
Comprehension 

Scenario-Based 
Comprehension 

1 

Scenario-Based 
Comprehension 

2 

Scenario-Based 
Comprehension 

3 
Low  
ability 

X X X   

Moderate 
Ability 

X X X X X 

High  
ability 

  X X X 

 

B. Second-Stage Content 

 

Reading Components Skill Block 

 

The second-stage reading components skill block is designed to gather more information on foundational 

reading component skills important for comprehension. This block also includes a few items that measure 

basic comprehension skills. By presenting items from the full range of the SARA battery (i.e., Word 

Recognition/Decoding, Vocabulary, Morphology, Sentence Processing, MAZE and Passage Comprehension), we 

acquire information on the foundational components of reading as well as some information on how these 

readers comprehend texts beyond the length of a sentence. Readers assigned to this skill-based block often 

struggle with the foundational components of reading, and comprehension of entire passages may be difficult 

for some students in this group. However, it is important to include some items from the entire range of items 

in the SARA to properly estimate the full range of reading ability of these students. In this block, students will 

receive the following item types: 

 Word Recognition/Decoding - Students read words (e.g., elect), pronounceable nonwords (e.g., clort) 

and pseudohomophones (e.g., brane) and decide whether the stimulus is a word, not a real word or 

sounds exactly like a real word (~25 items). Items will be selected to be of low, medium and high 

difficulty and have good item performance (e.g., sufficiently positive point biserial values and IRT a 

parameters and information functions) based on previous large-scale administrations of this subtest. 

 Efficiency of Basic Reading Comprehension (MAZE task) - Students read short passages containing 

sentences that are completed using a forced-choice cloze task (e.g., Agriculture meant that people 

stayed in one place to grow their baskets / crops / rings.). These passages are between 250-300 words 

in length and have Flesch-Kinkaid Grade Level estimates of 6th - 7th grade. Students in this block will 

read approximately 3 paragraphs in this way. This task is timed such that students are given 4 minutes 

to complete a passage and its corresponding items, making it a measure of efficiency as well as basic 

comprehension (2 passages ~32 items). 

 Passage Comprehension - Students answer questions about each passage they read while doing the 

MAZE task. The passages presented in the MAZE task will be presented again, one at a time, with the 
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correct completions for the items presented in the MAZE task. The passage will appear on the same 

screen as the questions. Easier questions will be selected for this skill-based block (~6 items). 

Basic Comprehension Skill Block 

 

This second-stage basic comprehension skill block is designed to gather information about students’ efficiency 

of basic comprehension and their ability to comprehend short passages. This skill-based block will measure 

comprehension in a traditional design where unrelated passages and corresponding questions are presented. 

In this skill-based block, students will receive the following item types: 

 

 Efficiency of Basic Reading Comprehension (MAZE task) (3 passages; ~42 items). Each passage will be 

between 250-300 words with Flesch-Kinkaid Grade Level estimates of 6th - 7th grades. 

 

Each passage in this task typically contains 3 paragraphs with 3 minutes to complete each passage. The 

passages used in this section are the same as passages that appear in the passage comprehension subtests. 

 

 Passage Comprehension (~20 items) 

 

Students will answer questions about the passages they read in the previous section. Items in this subtest will 

include questions about the textbase and inference questions. 

 

Scenario-Based Comprehension Skill Block 

 

This block is designed to gather information about students’ ability to comprehend and reason more deeply 

about text and to apply what they learn from passages. There will be three different scenario-based 

comprehension skill blocks. These blocks will include a scenario or a purpose for reading (e.g., preparing for a 

classroom discussion, creating a website on a topic). Students will encounter simulated peers who will provide 

information about the purpose for reading, reinforce instructions and provide information that will be helpful 

for the test-taker. Within the scenario, students may encounter multiple passages on the same topic and will 

complete a variety of tasks about those passages (e.g., deciding which questions can be answered by a passage, 

graphic organizers such as completing a partially complete outline of a passage, sequencing steps in a process). 

Some tasks will be set within a digital reading context such as deciding which statements on an online 

discussion forum are facts, opinions, incorrect, or off-topic, based on the passages read earlier in the block. 

 

Three blocks will be randomly assigned to students who demonstrate high ability on the router or moderate 

ability and who are assigned to a skill-based block (see Figure 1). Random assignment to one of three scenario-

based assessments will promote broader construct coverage by sampling different topics and different item 

types. Students who demonstrate low ability on the router and who are assigned to the scenario-based 

comprehension skill block will receive the first scenario (see Figure 1). Each scenario-based comprehension 

skill block will be designed to contain approximately 15-20 items that can be completed in 20 minutes.  

 

C.1.3 Executive Function Assessment 
 

Executive function, a set of capacities and processes originating in the prefrontal cortex of the brain, permits 

individuals to self-regulate, engage in purposeful and goal-directed behaviors, and conduct themselves in a 

socially appropriate manner. Self-regulation is needed for social success, academic and career success, and 
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good health outcomes. Executive function includes capacities such as shifting (cognitive and attention 

flexibility), inhibitory control, and working memory (Hoyle and Davisson 2011; Miyake et al. 2000). Although 

some information is available about the development of executive functions, longitudinal work with family, 

school, and social adjustment correlates is needed for a thorough understanding of the sequences of 

development of executive functions during early adolescence (Best and Miller 2010). 

 

As adolescents experience a multitude of challenges during their transition to the middle grades—increased 

workload, changes in after-school activities with the end of after-school child care, a new school environment,1 

and disruptions to their peer network—their inhibitory control and cognitive flexibility can affect how well 

they cope with and adapt to these challenges. For example, Jacobson et al. (2011) found that a student’s 

executive function during elementary school was related to teacher and parent reports of academic 

performance, social skills, and behavior in grade 6. 

 

Examination of executive function in healthy adolescents is a more recent research focus, and a growing body 

of literature indicates positive relationships between students’ levels of executive functioning and academic, 

psychological, and social outcomes (Galambos et al. 2005; Jacobson et al. 2011; St. Clair-Thompson and 

Gathercole 2006). Both inhibitory control and working memory among adolescents are related to mathematics 

and English test scores of middle grade students (St. Clair-Thompson and Gathercole 2006). A National 

Institutes of Health (NIH) panel of experts recommends the inclusion of inhibitory control, working memory, 

and shifting in large-scale studies. 

 

In addition, researchers have examined the associations of different executive functions with academic and 

social functioning with special populations including children with attention deficit hyperactivity disorder 

(ADHD), autism spectrum disorders (ASD), reading and mathematics learning disabilities, conduct disorders, 

substance abuse, and various neurological diseases. 

 

Given the limited research into executive function among typically developing adolescents along with the NIH 

recommendation, the MGLS:2017 IVFT will evaluate several measures of inhibitory control, working memory, 

and shifting (cognitive flexibility). 

 

Evidence relating any specific measure to middle grade students’ achievement is sparse. Even though some 

studies look individually at executive function in relation to student outcomes, researchers often use factor 

scores that combine several measures of executive function, making it difficult to evaluate the convergent 

validity evidence of the individual measures. The associations demonstrated by these studies for specific 

measures are often limited to the early elementary grades and to a single study. MGLS:2017 will help to 

address the gap in this limited evidence base for young adolescents. With these measurement goals in mind, 

the MGLS field tests will evaluate the usefulness of four measures: Stop Signal, 2-Back with nonverbal stimulus, 

3-Back with verbal stimulus, and the Hearts and Flowers task. These measures assess inhibitory control, 

working memory, and shifting in middle grade students. 

 

  

                                                             
1 Although some students attend school in a K–12 environment, most experience a transition during the middle grades or 
high school years. 
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Inhibitory Control 

 

Inhibitory control involves the ability to stop ongoing thoughts or actions, particularly prepotent responses. 

Measures of inhibitory control are strongly related to measures of the psychological construct effortful control, 

but effortful control does not include working memory (Liew 2011). Effortful control and executive functions 

provide unique contributions to early academic achievement (Blair and Razza 2007). Some measures of 

inhibitory control tap working memory; that is, the individual must remember and decide to act or not act on a 

rule. Also, regulation of attention is needed to succeed at inhibitory control tasks. The individual must be 

attentive to the key features of a task that signal a need for inhibition of a response. Terminating a response 

that has been fully activated is more difficult than stopping a response that has not yet been executed or that is 

in the initial stages of execution (Johnstone et al. 2007). Development of inhibitory control occurs rapidly in 

early childhood and advances more slowly during adolescence (Best and Miller 2010). 

 

Researchers consider response inhibition a critical component of executive control (Verbruggen and Logan 

2009). Inhibitory control is evident in behavior. Performance on measures of inhibitory control have been 

associated with ADHD (Alderson et al. 2007; Nigg 1999; Schachar et al. 2000) and with risk-taking behaviors 

such as drug use (Fillmore, Rush, and Hays 2002; Monterosso et al. 2005; Nigg et al. 2006). Inhibitory control is 

also thought to play a role in motivation and emotion (Knyazev 2007) and has been associated with obsessive-

compulsive disorders (Chamberlain et al. 2006; Menzies et al. 2007). 

 

Inhibitory control is consistently linked with academic performance, often in combination with different areas 

of executive function (Blair and Razza 2007; McClelland et al. 2007). Bull and Scerif (2001) found that young 

children’s inhibitory control, attentional flexibility, and working memory were significantly associated with 

their performance in mathematics. Among adolescents, levels of inhibitory control and working memory were 

related to test scores in mathematics and English, with associations also found between inhibitory control and 

science test scores (St. Clair-Thompson and Gathercole 2006). 

 

The Stop Signal task (Logan 1994; Hoang and Fellows, n.d.) is a measure of inhibitory control that has been 

positively correlated with achievement among students in the middle grades (St. Clair-Thompson and 

Gathercole 2006). It distinguishes children with ADHD from both typically developing children and children 

with other clinical problems (Nigg 1999; Schachar et al. 2000). The task revealed age effects for ages 10 

through 14 (Romer, personal communication, August 22, 2013). Members of the Executive Function Content 

Review Panel recommended the inclusion of the Stop Signal task, though one panelist cautioned that the task 

might be frustrating for some students. We are concerned about how such frustration might affect student 

participation in the student survey and other assessments, especially for those students with certain 

disabilities (e.g., students in the emotional disturbance category and some students with attention difficulties). 

During the field tests, we will carefully observe the Stop Signal task and gather evidence to use to evaluate 

these concerns. 

 

Working Memory 

 

Working memory is considered a strong measure of reasoning ability, and is highly predictive of intelligence 

(Oberauer et al. 2008). It involves keeping information active in primary memory while acting on it in relation 

to other information, such as keeping a list of words in memory and then ordering the words alphabetically or 

by categories. Working memory tasks can involve verbal, visuo-spatial, or executive tasks. Development of 

working memory levels off across all working memory tasks between ages 14 and 15 without the addition of 
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more complex processing skills and manipulation of information (Best and Miller 2010). 

 

Working memory is often associated with mathematics achievement, particularly in elementary grades 

(Ashcraft and Kirk 2001; Ashcraft and Krause 2007; LeFevre et al. 2005; St. Clair-Thompson and Gathercole 

2006), and has been associated with English (language arts) achievement among adolescents (St. Clair-

Thompson and Gathercole 2006). Research has also noted relationships between working memory and ADHD, 

behavior problems, and risk-taking (Alloway, Gathercole, Kirkwood, and Elliot 2009a; Alloway et al. 2009b). 

Researchers have estimated that as many as 70 percent of the children requiring special education services 

have poor working memory (Alloway et al. 2005; Gathercole, Alloway et al. 2006). 

 

Some studies use several working memory measures and create a single factor to examine the relationship to 

mathematics achievement (Alloway et al. 2008) while others look individually at the working memory tasks. 

Associations among different types of working memory are low to moderate (Fuchs et al. 2013). When 

researchers report findings by type of task, verbal working memory is more consistently associated with 

mathematics (Alloway 2009; Bull and Scerif 2001; Toll and VanLuit 2012). However, St. Clair-Thompson and 

Gathercole found with a sample of 11- to 12- year-old students that verbal tasks (backward digit recall and 

listening recall) were not associated with mathematics achievement but that working memory tasks with a 

spatial component were significantly correlated (r = 0.34 to 0.54) with mathematics achievement, even though 

reliability for the nonverbal working memory tasks was low (split-half reliability of 0.43 to 0.47). However, an 

important difference between these tasks and other spatial tasks is that they (the odd one out and the spatial 

span tasks) include an updating component, whereas not all spatial memory tasks do so. 

 

The n-back tasks are measures of working memory often used in research, particularly in neuroscience studies 

that look at the regions of the brain activated by different types of working memory (that is, memory for verbal, 

symbolic, and spatial information). In n-back tasks, a student views a stream of stimuli and presses a button 

upon seeing a replication that is a specified distance from the previous presentation (1-back, 2-back, or 3-

back). The student must not press the key when the replications are closer together or farther apart than the 

specified distance (e.g., more than 2 away from the previous presentation of that stimulus) and must 

continually update the distance of the last presentation. The score includes the correct pressing of the key and 

the inhibition of a response as required; some studies also consider response times. A meta-analysis of 24 

studies found that n-back tasks, regardless of the stimuli or the involvement of 1-back, 2-back, or 3-back tasks, 

all activate the same frontal and parietal cortical regions, but verbal and nonverbal stimuli activate different 

subcortical regions (Owen et al. 2005). Nonverbal stimuli included shapes, locations, fractals, faces, and simple 

pictures. 

 

Working memory tasks on the computer also measure attention and impulsivity. Some researchers posit that 

the sensitivity of working memory tasks in identifying children with attention deficit may be attributable to 

lures in the tasks (Kane et al. 2007), though researchers have noted teacher-reported behavior problems (poor 

attention span and high distractibility) for children with low working memory as measured by several tasks 

(Alloway, Gathercole, Kirkwood, and Elliot 2009a; Alloway et al. 2009b). With college students as their 

subjects, Kane and colleagues (2007) investigated the effects of different foils and found more false alarms with 

n-1 lure foils (i.e., stimuli that match an item but are in the wrong location such as a target letter that matches 
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1-back) than control foils (e.g., letters that do not match any recent items) for both 2-back and 3-back tasks.2 

Romer and colleagues (2009) used a 2-back task with adolescents and found that it predicted problem and 

risk-taking behaviors in the first year of the study. However, students between ages 12 and 14 did not improve 

much in accuracy on the task, and the relationship with risk-taking behaviors was not evident with data from 

subsequent years of Romer and colleagues’ longitudinal study. 

 

Working memory reaches a plateau for many tasks between ages 11 and 14; mean scores by age suggest a 

plateau in the 2-back task used by Romer. However, some researchers suggest that the novelty of the task 

makes a difference; once children learn a task, they tend to succeed as the task becomes automatic and no 

longer engages working memory (Kane et al. 2007). It is possible that changing tasks (e.g., alternating 2-back 

and 3-back tasks or changing the type of stimuli) could potentially improve measurement of executive function 

by adding some cognitive flexibility and the demand to remember or update the rule while keeping track of the 

sequence. 

 

We test both a 2-back and a 3-back task in the field tests. We will use a 2-back task using visual-spatial stimuli 

such as line drawings of objects rather than letters, and a 3-back letter task with the inclusion of a lure that may 

distract (that is, that the student would need to inhibit), such as an n-1 or a stimulus from a previous set. 

 

Shifting (cognitive flexibility) 

 

Shifting involves flexibility in thinking and moving between rules, tasks, or mental states (Miyake et al. 2000). 

Even though shifting requires some inhibitory control (and working memory) in order to move to a new rule or 

task, it is more complex than inhibitory control (Hoyle and Davisson 2011; Best and Miller 2010). With shifting, 

each mental set may involve several task rules. Several regions of the brain (cortex and the prefrontal cortex) 

show increased activation when participants respond to measures of shifting (Best and Miller 2010). Shifting is 

negatively related to perseveration in older adults (Ridderinkhof et al. 2002). Zelazo and colleagues (2004) 

noted changes in rule use in both middle childhood and adolescence. As noted, shifting was significantly 

associated with mathematics achievement in young children (Bull and Scerif 2001), but no studies were 

identified that indicated an association with academic or behavioral outcomes in adolescence. Moreover, Bull 

and Scerif’s (2001) task required a higher cognitive demand for shifting in that students needed to determine 

how the rule changed. During the task, the examiner would say that a response was incorrect when changing a 

rule; instead of providing the new rule, the student had to figure out the new rule and begin applying it. 

 

The Hearts and Flowers executive function task (previously called the Dots task; Diamond et al. 2004) includes 

a congruent condition, an incongruent condition, and a mixed condition (Exhibit 1). The task calls on working 

memory and inhibitory control as students remember the rule and decide whether to inhibit a prepotent 

response. The mixed condition measures shifting (or cognitive flexibility) as the task shifts between the 

congruent and incongruent condition. The task takes under 10 minutes (Adele Diamond, personal 

communication, September 16, 2013). 

 

Exhibit 1. Description of Hearts and Flowers Conditions 

                                                             
2 The study used eight phonologically distinct letters as stimuli and randomly presented them in upper or lower case to 
prevent recognition based solely on perceptual features. 
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 Stimuli appear on the right or left. 

 In the congruent condition, only Stimulus A (heart) appears, and subjects are to press on the 

same side as the stimulus. This action places little or no demand on executive function. 

 In the incongruent condition, only Stimulus B (flower) appears, and subjects are to press on 

the side opposite the stimulus (which requires inhibiting the tendency to activate the hand on 

the same side as a stimulus; Georgopoulos 1994; Lu and Proctor 1995; Simon 1990). 

 In the mixed condition, congruent and incongruent trials are randomly intermixed, requiring 

subjects to switch flexibly between the two rules. Students need to hold the abstract rules in 

mind and mentally translate “press on the same [opposite] side” into “press right [or left].”  

 

Although evidence of an association with achievement outcomes is not available for the Hearts and Flowers 

task, there is evidence of construct validity and sensitivity to age. Davidson et al. (2006) found increases in 

accuracy with the mixed condition (using the Dots stimuli version) from age 4 through at least age 13, with 

smaller increases in subsequent years. With small sample sizes (N < 15), Diamond et al. (2004) and Evans et al. 

(2009) found expected differences by clinical subgroups (individuals with high and low dopamine levels). 

Edgin et al. (2010) found the Hearts and Flowers task correlated well with parental reports of executive 

function in both typically developing children and children with Down syndrome. 

 

In addition to the normative performance across childhood reported in Davidson et al. (2006), Diamond has 

just completed the collection of additional normative data from more than 1,200 subjects ages 4 to 25 years. 

The stability (test-retest reliability) of the Hearts and Flowers task was 0.88. 

 

C. 2 Survey Instruments Content Justification 

 

This section provides descriptions of the content covered in the instruments that will be used to collect 

information from students, parents, teachers, and school administrators. For some constructs, multiple 

respondents may report on a single construct giving unique perspectives. For example, school and student 

perspectives of school climate vary, influenced by different factors, and relate to student achievement at the 

school and individual level, respectively (Thapa et al. 2013). Consequently, having multiple reporters for 

certain constructs helps illuminate the nature of the contexts in which middle grade students develop. Below 

we highlight the key constructs that informed item development.  

 

C.2.1 Student Survey 
 

The purpose of the student survey is to collect information on students’ attitudes and behaviors, out-of-school 

time use (OST), and family, school, and classroom environments. The student survey will also serve as a source 

for information about socioemotional outcomes having to do with social relationships and support and 

academic engagement. These data augment the information collected from the mathematics, reading and 

executive function assessments to provide a deeper understanding of the social and contextual factors related 

to students’ academic and non-academic outcomes. The student survey will be a computer-assisted self-



 

 14 

administered survey, and will take approximately 20 minutes for students to complete. 

  

Discussed below are the key content areas and constructs to be covered in the student survey. 

 

Student outcomes, characteristics, and experiences 

 

During the middle grade years, students explore who they are as individuals and focus on how they are 

perceived by others. The types of goals they have for their own development (Bandura et al. 2001; Kao and 

Tienda 1998), the extent to which they are behaviorally engaged in school (Fredricks, Blumenfeld, and Paris 

2004), their motivations for attending school (Fortier, Vallerand, and Guay 1995), and how they monitor and 

regulate their own behavior (Gardner, Dishion, and Connell 2008; Zimmerman 2001) have important 

implications for their academic, motivational, and developmental outcomes. Similarly, adolescents’ physical 

well-being is related to internalizing behaviors, academic achievement, substance use, and delinquency 

(Srikanth, Petrie, Greenleaf, and Martin 2014; Pate, Heath, Dowda, and Trost 1996). The constructs for this 

content area include students’ 

 Aspirations (educational, career/life goals) 

 Academic expectations 

 Academic engagement (e.g., persistence) 

 Identity formation (activities and interests that students are most passionate about, “sparks”3; ethnic 

and gender identity; perceived social status) 

 Health and physical well-being 

Additional constructs related to socioemotional development, such as theories of intelligence, optimism, 

conscientiousness, self-efficacy, subjective task-value, and internalizing problems, will be assessed across a 

variety of instruments. 

 

During the middle grades, students spend more time with peers. The extent to which they develop close 

friendships and feel supported or undermined by their peers has important implications for academic and 

nonacademic developmental outcomes (Steinberg and Morris 2001). The level of closeness and companionship 

students feel with their peers (Wentzel 1998; Wentzel and Caldwell 1997), whether they are subjected to 

bullying or are otherwise distressed by their peers (Eisenberg, Neumark-Sztainer, and Perry 2003; Nakamoto 

and Schwartz 2010), and the extent to which peer groups value academics (Ryan 2001) or engage in risky 

behaviors (for review, see Steinberg and Morris 2001) are all associated with key middle grade outcomes. 

 

To obtain an understanding of social relationships, the constructs we assess in this area are students’ 

 

 Perception of peer social support 

 Peer victimization 

 Perception of peer values (importance of education, engagement in risky behaviors, peer pressure) 

                                                             
3 See Search Institute (http://www.search-institute.org/); this refers to what the student loves to do and wishes s/he 
could do all the time and whether s/he has family/school that supports it. 

http://www.search-institute.org/
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 Belongingness (whether student has a sense of belonging in school) 

 Risk-taking (students’ sensation seeking behaviors) 

 

The amount of time students are spending outside of the family and school also rises during early adolescence. 

They increasingly participate in activities after school and often have more say in how they use their time. How 

middle grade students structure and use their time after school is related to academic achievement and their 

propensity to engage in risky developmental behaviors (Eccles and Barber 1999; Mahoney, Cairns, and Farmer 

2003; Dotterer, McHale, and Crouter 2007). Therefore, the constructs covered in this content area are students’ 

 Time use-structured activities: student employment; participating in activities (sports, clubs, etc.) 

 Time use-unstructured or unsupervised activities: time spent on unstructured activities (e.g., time 

spent watching television, doing homework, or being with friends) 

 Technology activities (frequency for educational, social, and entertainment purposes) 

Family and home life 

 

Even though students begin to spend more time outside their households during this developmental period, 

the family and home environment continue to play an integral role in their development. In particular, higher-

quality parent-child relationships and more educationally oriented parenting practices have been shown to be 

positively related to middle grade students’ academic achievement (Spera 2005), academic motivation (Hill et 

al. 2004), and emotional well-being (Wentzel 1998). Students’ exposure to risk factors in the larger community 

context can adversely affect these developmental outcomes (Leventhal and Brooks-Gunn 2000; Wadsworth 

and Compas 2002). The constructs that will be assessed in this content area include students’ 

 

 Conversations with parents about math courses, jobs or careers, and going to college 

 Parental support to help child achieve 

 Parent-child relationships (autonomy-granting/decision-making and monitoring/disclosure) 

 Community perspectives (e.g., exposure to neighborhood crime and other risk factors) 

 
Teachers, teaching, and classrooms 

 

Studies have shown that students who feel supported by their teachers express greater academic motivation in 

the middle grades (Wentzel 1997). Similarly, teachers can affect students’ achievement and levels of motivation 

through their use of certain practices to engage them in the classroom and by conversing with them about their 

educational and career goals (Croninger and Lee 2001). The constructs covered in this content area assess 

students’ interactions and aspects of their relationships with their teachers, such as the following: 

 

 Conversations with teachers about mathematics courses, jobs or careers, and going to college 

 Student perspective of teacher support (i.e., how treating student as a person) 

 

Schools, services, and supports 

 

The social and structural dimensions of students’ schools set the background for the general learning 

environment. The extent to which students feel safe and supported at school and the attitudes their classmates 

have toward schooling can affect their academic and motivational outcomes (Hoy and Hannum 1997; Phillips 

1997; Thapa et al. 2013; Wentzel 1997). The constructs to be assessed in this content area are students’ 
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 Perceptions of school climate (e.g., safety and rule fairness) 

 Academic culture (e.g., high standards and expectations) 

 Problems at school (e.g., student misconduct and bullying) 

 

C.2.2 Parent Survey 
 

The purpose of the parent survey is to collect information about: 1) family involvement in their child’s 

education and 2) family characteristics that are key predictors of academic achievement and other student 

outcomes. Studies have shown that while the middle grades years may be a time of declining parental 

involvement (Hill and Tyson 2009), students with parents who are involved in their schooling earn higher 

grades, have better attendance, and are more likely to graduate from high school than those whose parents are 

uninvolved (Hill and Taylor 2004). Parents can support their children’s schooling and academic achievement in 

a number of ways, such as communicating with the school, monitoring, and setting expectations. Questions 

designed to gather information on these kinds of supports and involvement will be included on the parent 

survey. 

 

The parent survey is expected to take 30 minutes to complete and will feature a multi-mode approach, with 

self-administered web-based surveys and a computer-assisted telephone interview for parents wishing to 

complete the survey via the telephone. A telephone follow-up effort will then be made for respondents who do 

not complete the survey via the web or the first telephone request. 

 

The main focus of the parent survey will be to supplement information collected from students and teachers 

about the students’ schooling and educational experiences, as well as learn about parents’ expectations for 

their children’s academic attainment in high school and beyond. It will include items on parental involvement, 

starting with questions about direct activities (like communicating with the school) and moving to less direct 

activities and monitoring as the children move through the middle grades. Below we provide more detailed 

descriptions of the constructs we propose to measure. 

 

Student outcomes, characteristics, and experiences 

 

Students’ health and physical wellbeing are critical to understanding development during this period. Changes 

in physical measurements can help identify the onset of puberty, an important correlate to a host of outcomes 

specific to this age. As such, we will measure the following constructs pertaining to the area: 

 

 General health 

 Vision and hearing 

 Disability status 

 

Parents’ expectations for their children’s achievement in school and aspirations for their careers are related to 

how the children actually do in those domains (Halle, Kurtz-Costes, and Mahoney 1997; Steinberg, Bradford, 

and Dornbusch 1996). Communication between parents and students about academic and career aspirations 

and the value parents place on learning and achievement have also been linked to student outcomes (Bloom 

1985; Coleman 2003; Paterson, Pryor, and Field 1995). We will, therefore, include the following constructs in 

this area: 
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 Conversations with their child about math coursework, jobs or careers, and going to college 

 Academic expectations 

 Support for students with disabilities 

 

Talking with parents allows us to collect information beyond what we can collect from the school and teachers. 

Additionally, a parent survey presents an especially valuable opportunity to learn more about students with 

disabilities. We intend to collect comprehensive information from the parent about special services their child 

receives both in and out of school, as well as their satisfaction with those services. In addition, we are 

interested in learning about parental participation in their child’s IEP development and subsequent meetings. 

IDEA mandates that parents be included in the IEP process (Federal Register 1999), yet some parents 

experience barriers to participating, including attitudes, cultural background, logistics, and other (Rock 2000). 

Collecting information on this topic, in conjunction with the other constructs and measures collected from 

parents, will allow for analysis and insight into parental participation for students with disabilities. The Parent 

Survey will include the following constructs: 

 

 In-school services received by student 

 Out-of-school services received by student 

 Parental participation in IEP development 

 Parental satisfaction with student services received 

 

Family and home life 

 

To obtain the best understanding of children’s mathematics learning and socioemotional development within 

their greater environmental contexts, we will include items on the parent survey to capture family 

characteristics. The influence of the family and home life on academic and behavioral outcomes has been well 

documented, from the quality of parent-child relationships (Carlson and McLanahan 2006; Kitzmann 2000), to 

general parental involvement (Eccles and Harold 1993; Hoover-Dempsey and Sandler 2005; Dearing et al. 

2006), to struggles of single parenting (Painter and Levine 1999), to the negative influences of poverty 

(Shonkoff and Phillips 2000; Duncan and Brooks-Gunn 1997; McLoyd 1998; Teachman 2008). The parent 

survey will thus include the following constructs in this area: 

 Household compositions (such as family members and nonrelatives in the household and parents’ 

marital status) 

 Family income and assets 

 Parent education and occupation 

 Parent-child relationship (monitoring, discipline) 

 Community perspectives (poverty, crime, victimization) 

Children’s experiences in school are related to their overall well-being, both academically and socially 

(Entwisle, Alexander, and Olson 2006; Huston and Ripke 2006). As school is a main context for and contributor 

to development, obtaining a complete picture of children’s experiences is essential to understanding their 

developmental trajectories and academic success (NICHD 2006). We will, therefore, include constructs related 

to school in the parent survey so that parents’ perceptions and opinions of their child’s schooling and the 

services and supports provided by their child’s school can complement the data provided by teachers, students, 

and administrators on this topic. The specific topic included for this area is: 
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 Parent involvement (contact with school about behavior, school schedule, and guidance for assisting 

with homework) 

 

C.2.3  Mathematics Teacher Survey 
 

The purpose of the mathematics teacher survey is to gather information on the mathematics classroom context 

for use in understanding students’ development and mathematics learning during the middle grades. The 

respondent for these instruments will be identified based on the person who provides the student with 

mathematics instruction.4 The mathematics teacher survey will collect data on potential classroom-level 

correlates of students’ mathematics achievement as well as school-level services and factors such as special 

programs, school climate, and instructional leadership. The survey will provide vital information on students’ 

opportunities to learn the content assessed on the direct mathematics assessment. In addition, mathematics 

teachers will provide information on individual students in a teacher-student report (TSR). The TRSs will 

provide information on the classroom attendance and performance of individual students, which will augment 

direct student assessments, transcript information, and student reports. The TSR will also serve as one source 

for socioemotional outcomes related to approaches to learning, academic engagement, social skills, and 

externalizing behaviors. Both the mathematics teacher survey and TSR will be web-based, self-administered 

surveys, with a paper-and-pencil option available. The mathematics teacher survey is expected to take 20 

minutes to complete, and the TSR will take about10 minutes for each student. 

 

We will focus first on topics for which the teacher is the only or best person to provide the information. For 

example, in the mathematics teacher survey, the mathematics teacher is the best (and perhaps only) person to 

provide his or her own demographic and education information. In the Teacher Student Report (TSR), teachers 

provide information about the student’s classroom performance, behavior and conduct. 

 

Mathematics Teacher Survey 

 

The mathematics teacher survey will cover information at the teacher and classroom levels as well as the 

school levels in the key content areas discussed below. 

 

Teachers, teaching, and classrooms. At the teacher level, we capture basic demographic and background 

information on teachers of sampled students, including education and qualifications (such as college 

coursework in mathematics) that have been shown to correlate strongly with students’ mathematics 

achievement in high school (Goldhaber and Brewer 1996, 2000). 

 

At the classroom level, the survey focuses on curriculum and instructional practices. These items ask about 

students’ opportunities to learn, including emphasis on and exposure to covered course content (Schmidt 

2009), as well as the pedagogy used to support student learning, which is related to instructional quality in 

mathematics (Hill et al. 2008). Time in class is another important aspect of the opportunity to learn construct, 

as teaching time is related to achievement outcomes for children (Allington 1983; Good and Brophy 2007; 

                                                             
4 This teacher may be the student’s general classroom teacher for the full day as in a self-contained or centralized 
classroom or a specific mathematics teacher in departmentalized settings. For students who spend their entire school day 
in a special education classroom, their special education teacher would complete the instruments if they provide that 
student with mathematics instruction. 



 

 19 

Greenwood 1991; Hollowood et al. 1994; Latham and Stoddard 1986; Tindal and Parker 1987). 

 

We also collect information about factors for mathematics course placement, as some evidence suggests 

tracking has no positive effects on achievement and can perpetuate existing achievement gaps (Alexander 

1996; Horn and Kojaku 2001; Oakes, Gamoran, and Page 1992; Slavin 1993). Additionally, we expect that the 

implementation of the Common Core State and Practice Standards and various science, technology, 

engineering, and mathematics (STEM) initiatives may have an important influence on teachers and classrooms 

(Cogan, Schmidt, and Houang 2013). The mathematics teacher survey includes questions about instructional 

practice to inform how these important changes might manifest in classrooms over time. Constructs include 

the following: 

 Education and degree (courses in math and math education; year degree granted) 

 Teacher years of experience 

 Certification (national certification, alternative certification) 

 Teacher race/ethnicity 

 Teacher gender 

 Curriculum/textbook used 

 Opportunities to learn (length of course) 

 Content covered in course (e.g., how many lessons are devoted to expressions and equations) 

 Instructional practice/pedagogy (including beliefs about importance of autonomous behavior and 

direct instruction) 

 Teacher efficacy  

 Availability and use of classroom resources (calculators, computers) 

 Heterogeneity of student ability within the mathematics class 

 Mathematics class size 

 Math classroom climate (e.g., misbehavior) 

Schools, services, and supports. The mathematics teacher survey also elicits information about school-level 

services and supports. Indicators of teaching climate such as safety and student misconduct are covered here, 

in addition to teachers’ assessments of support from, fairness of, and instructional leadership provided by the 

school administrator or others. Such aspects of school climate as safety, positive behavior support, and 

academic culture (or press) are related to students’ attendance patterns and mathematics achievement 

(Caldarella et al. 2011; Phillips 1997; Thapa et al. 2013). Teachers will also report on school-level mathematics 

supports, initiatives, and programs. Constructs include the following: 

 

 Factors for determining math course 

 Instruction in self-contained classrooms or departmentalized 

 Academic culture 

 Instructional leadership 

 Teaching climate 
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Teacher Student Report 

 

The mathematics teacher student report (TSR) will capture information specific to the sampled student and his 

or her mathematics class in the key content areas discussed below. 

 

Student outcomes, characteristics, and experiences. The teacher will identify the course in which he or she 

teaches the student and answer questions about the student’s mathematics performance and ability. For 

example, teachers will report about whether and when students study algebra, as taking algebra by grade 8 or 

9 is associated with increased likelihood of taking high school calculus and pursuing higher education (Cooney 

and Bottoms 2002; Riley 1997; Wheelock 1995). In addition to this enrollment information, teachers will 

report on students’ performance in class and mathematics achievement relative to the average student in their 

schools. 

 

Socioemotional functioning in school is consistently predictive of students’ achievement (Teo et al. 1996) and 

might even factor into how teachers grade them (Austin and McCann 1992; Cross and Frary 1999). Teachers 

will provide indirect reports of students’ externalizing behaviors when in the classroom as a key 

socioemotional outcome. The teachers will also report on aspects of students’ approaches to learning and 

academic engagement and social skills. For example, we will want to know about their ability to stay on task, 

complete homework, interact with peers, attend and engage in class, and exercise self-control. Constructs for 

the TSR include the following: 

 

 School and class attendance 

 Math classroom performance 

 Math support services 

 Academic engagement (such as class preparedness and persistence) 

 Approaches to learning 

 Social skills and positive behaviors 

 Externalizing behaviors 

 

C.2.4 Special Education Teacher Survey 
 

The purpose of the special education teacher survey is to gather information on the teaching and classroom 

context for students’ with disabilities during the middle grades. The respondent for these instruments will be 

identified based on the person who provides the student with special education instruction or the person who 

knows the most about the student’s IEP. The special education teacher survey will collect data on teacher 

training and experience as well as the classroom curriculum and environment. Similar to the mathematics 

teacher survey, special education teachers will also provide information on individual student in a teacher-

student report (TSR). The TSRs will provide information related to the student, including details about their 

disability and IEP, such as IEP goals and evaluation. Like the mathematics teacher survey and TSR, the special 

education teacher survey and TSR will be web-based, self-administered instruments, with the possibility of a 

paper-and-pencil option available. The special education teacher survey is expected to take 10 minutes to 

complete, and the special education TSR will take about 20 minutes for each student. In addition, special 

education teachers or providers will complete a Special Educator Rating Scale which will take approximately 5 

minutes to complete for each student. 

 

We will focus first on topics for which the special education teacher is the only or best person to provide the 
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information. For example, in the special education teacher survey, the teacher is the best (and perhaps only) 

person to provide his or her own demographic and education information and information related to specific 

training in the area of special education. In the TSR and Special Educator Rating Scale, teachers provide 

information about the student’s disability and their IEP. 

 

Special Education Teacher Survey 

 

The special education teacher survey will cover information at the teacher and classroom level as well as the 

school level in the key content areas discussed below. 

 

Teachers, teaching, and classrooms. At the teacher level, the survey captures basic demographic and 

background information on teachers of sampled students, including education and qualifications (such as 

certification related to working with students with disabilities). At the classroom level, the survey focuses on 

the instructional environment (e.g., general education classroom, special education classroom, or 

resource/therapy room) and the co-teaching model used, if any. Constructs include the following: 

 

 Teacher experience and training 

 Teacher demographic information 

 Teacher assignment and position for current school year 

 Instruction and instructional environment (including co-teaching models) 

 

Special Education Teacher Student Report 

 

The special education teacher student report (TSR) will capture information specific to the sampled student in 

his or her special education class. The special education teacher or service provider who completes the TSR 

will be the professional staff member who knows the most about a given student’s IEP, as they are the best 

person to provide this information. Parents may be aware that their child is receiving services but may not 

know specifics, whereas the teacher or service provider will be very familiar with both the student’s disability 

and the details of his or her IEP and associated supports. 

 

Student disability and IEP information. Teachers will identify students’ disabilities and provide detailed 

information about the students’ IEP, including services the student receives in school, assistive technologies or 

devices the student uses, communication with parents regarding IEP goals for the year, and whether the 

student has received formal individual evaluations in order to guide the IEP goals for the year. 

 

Curriculum and communication. Teachers will report on the curriculum used with students in the MGLS:2017 

sample (e.g., does the teacher use general education materials with substantial, moderate or no modification) 

and teacher communication with students’ general education teachers and parents. 

 

Constructs for the TSR include the following: 

 

 Student grade and IEP status 

 Student primary disability 

 Special education and related services 

 Instruction and instructional environment 

 Special education teacher’s expectations for student 
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 Special education teacher communication with general education teacher 

 Special education teacher communication with parents 

 IEP goals and evaluation 

 

As part of the TSR, special education teachers may be asked to provide information on student’s knowledge 

and skills (e.g., a variety of different reading and mathematics knowledge and skills that span a wide ability 

range).  

 

C.2.5 School Administrator Survey 
 

The purpose of the school administrator survey is to provide context for school factors that influence student 

development, motivation, and mathematics learning. In particular, school climate has been found to relate to 

students’ school engagement (Eccles et al. 1993; McCollum and Yoder 2011; Thapa et al. 2013). 

 

The school administrator survey will provide information about a school’s characteristics and staffing. It will 

also include items designed to capture a general description of the students and the services and programs 

available to them beyond those asked about in the Common Core of Data and Private School Universe Survey. 

The school administrator survey will be web-based and self-administered, with the possibility of a telephone 

survey follow up and/or a paper-and-pencil option available, and will take the administrator (generally, the 

principal or principal’s designee) approximately 20 minutes to complete. 

 

 

A school climate that provides a safe, supportive learning atmosphere has been linked to positive student 

outcomes, such as more school connectedness (Klem and Connell 2004). The administrator survey will include 

items to gather information about a school’s characteristics and staffing—specifically, the school’s structure 

and climate, including safety, organization, and support. It will also collect information on the student 

Proposed Items to be Collected from Common Core of Data (CCD)/Private School Universe Survey 
(PSS) 
 
School Characteristics 

 Type of school (regular, special education, vocational, other/alternative) 
o Public/Private  

 Private school – (coed, religious affiliation, associations) 
o Magnet and Charter 

 Total FTE classroom teachers 
 Grades offered 
 School level (primary, middle, high) 
 Enrollment (total and by grade) 
 Pupil/teacher ratio 
 Days in the school year / length of school day (PSS) 

 
Student Population  

 Percent eligible Free or Reduced Price Lunch Program 
 Percent male/female 
 Percent minority 
 Funding Sources 
 Title I status 



 

 23 

population, student conduct, academic culture, and course offerings. The constructs included in the school 

administrator survey are described below. 

 
School structure and climate 

 

School administrators have the role of promoting a school environment that is conducive to teaching and 

learning and fosters healthy youth development (Marin and Brown 2008; Cohen et al. 2009). Students are 

more likely to thrive in school settings where they feel safe and supported by their teachers and have clear 

expectations and boundaries. Those who feel alienated and unsupported in school are more likely to disengage 

and have lower academic performance (Hoy and Hannum 1997; Klem and Connell 2004; Phillips 1997; Thapa 

et al. 2013; Wentzel 2013). The following constructs are included in this area: 

 Safety  

 School-level security (presence of a police or security officer on site, metal detectors, teachers 

supervise hallways during transitions) 

 Problems at school (student absenteeism, tardiness, student misconduct, bullying) 

Characteristics of school teachers 

 

Experienced, qualified teachers can make an enormous difference in students’ academic development and 

success (Kain, Rivkin, and Hanushek 2004). Research by Sanders and Rivers (1996) found that having a high-

quality teacher for three or more years can increase student achievement by as much as 50 percentile points, 

even when controlling for socioeconomic background. Emphasis on academics with teacher support is 

positively associated with achievement and engagement (Redd, Brooks, and McGarvey 2001), while lack of 

support can be problematic (Haynes, Emmons, and Ben-Avie 1997; Reinke and Herman 2002). School-level 

constructs in this area include the following: 

 

 Number of teachers (full and part time) 

 Preparedness of teachers to teach particular courses/subjects 

 
School services and supports 

 

Students’ school experiences outside of regular class time through participation in school programming and 

structured extracurricular offerings can also have important implications for their academic achievement 

(Arbreton, Goldsmith, and Sheldon 2005; Granger 2008; Mahoney, Harris, and Eccles 2006; Vandell et al. 

2005). Further, the middle grades can be a time when students engage in behaviors that can lead to unhealthy 

or risky habits. Providing students with activities and classes regarding their general health (including sex 

education) has been shown to prevent unhealthy and risky habits (U.S. Department of Health and Human 

Services 2013). The following constructs are included in this area: 

 

 Health services (e.g., sex education classes) 

 Courses offered and course availability 

 Providing additional support for struggling students (tutoring, extra assistance, pull-out, homework 

assistance) 

 Assistance with transitions from elementary to middle and middle to high school grades 

 Interdisciplinary teaching teams 
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 Common planning time 

 Student advising time 

 
Support for Students with Disabilities 

 

A key component to serving students with disabilities under IDEA is the services offered by a school. Thus we 

will be addressing the singular construct of school services and programs offered to middle grade students 

with disabilities through questions such as: 

 Percent of students with IEPs receiving services 

 Types of services available to general education teachers who teach students with IEPs in their 

classroom 

 Percent of students with IEPs who receive each type of service offered by the school 

School characteristics 

 

Middle grade schools will vary along dimensions, such as type of school and size of enrollment, that have 

important implications for student achievement (Alt and Peter 2002; Redd, Brooks, and McGarvey 2001; 

Stevenson 2006). Schools also vary in the financial resources available to them (Corcoran and Evans 2008; 

Gordon 2008; McGuire and Papke 2008), which in turn might affect student outcomes through the types and 

quality of services the schools can provide. Where possible, we will draw information on these subjects from 

the Common Core of Data and Private School Universe Survey. The following constructs are included in this 

area that will be asked directly of administrators: 

 Type of school (public/charter/nonpublic), grade span, and average daily attendance 

 School configuration (grade levels served) 

 Regular instruction/special education 

 Tuition 

 Student population (including minority enrollment and percentage of students eligible for free and 

reduced-price lunch) 

Community perspectives 

 

The larger community context plays an important role in students’ schooling experiences—for example, we 

know that violence and crime can be associated with adolescents’ attendance problems, suspension, and 

expulsion (Bowen and Bowen 1999). Topics included in this area are: 

 

 Poverty in surrounding neighborhood 

 Crime, victimization 

 
Information about the principal or school administrator 

 

With an increased emphasis on accountability, principals are charged with creating school climates that 

produce high-achieving students. Competent leaders must direct teachers to employ engaging instructional 

strategies that result in higher student performance (Sanzo, Sherman, and Clayton 2011). The following 
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constructs are included in this area: 

 

 Educational background 

 Years of experience (in teaching, in school administration, at current school) 

 Specific training associated with middle grades  
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C.4 Item-Level Justification 

This appendix presents the survey items in a tabular format with the following columns of information: 
 MGLS item number. The item number of the survey item within the survey specifications document.  

 Source. The source of the survey item. 

 Status. Whether the item was unchanged, modified, or new.  

 Original wording (if modified). This field is only present if the survey item was modified. 

Otherwise, the wording appears in the “Current Question Wording” field. 

 Original response options (if modified). This field is only present if the survey item was modified. 

Otherwise, the wording appears in the “Current Response Options” field. 

 Current Question Wording. This is the wording of the survey item as it appears in the current 

survey specifications.   

 Current Response Options. This is the wording of the response options as they appear in the 

current survey specifications.   

 Justification (if modified). If an item was modified, this is a brief statement summarizing why an 

item was modified.  
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