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CURRICULUM-BASED MEASUREMENT

Defining Curriculum-Based Measurement

Curriculum-Based Measurement (CBM) represents a highly specific and scientifically validated
approach to assessing student performance, distinguishing itself fundamentally from generalized
standardized testing. Unlike traditional, norm-referenced examinations which compare a pupil's
performance to broad regional, statewide, or national standards using content that may or may not
have been recently or directly presented, Curriculum-Based Measurement focuses exclusively
on the material literally presented to the student within their current instructional setting. This slim
analysis of pupil behavior provides timely, relevant data directly applicable to daily pedagogical
decisions. It serves not as a summative judgment of overall aptitude, but rather as a formative tool
designed to track the rate of skill acquisition and mastery of specific learning objectives currently
embedded within the localized curriculum.

The core philosophy of CBM centers on frequent, brief sampling of academic skills across the
school year. This systematic process yields reliable indicators of student proficiency and growth
over time. While the content of the probes--the measurement instruments used in CBM--is derived
directly from the school's curriculum, the procedures for administration, scoring, and data
interpretation are standardized. This methodological rigor ensures that the resulting data is
technically adequate, possessing strong reliability and validity, a necessary component often
lacking in informal classroom assessments. The primary goal is to establish a clear, quantifiable
link between instructional input and student output, allowing educators to swiftly identify students
who are not responding adequately to core instruction.

The very nature of CBM makes the assessment process generally easier for children to complete
and less anxiety-provoking compared to high-stakes testing. Since the information being tested
has been directly posited to them sometime prior to testing, the cognitive demand is focused on
retrieval and fluency rather than the application of entirely novel concepts or generalized
knowledge. This feature ensures that the measurement accurately reflects the student's current
instructional trajectory and mastery level of the specific curriculum being utilized, thereby providing
a more authentic and less skewed measure of learning progress. The emphasis is shifted from
determining if a student is "behind" in a generalized sense to determining if the student is making
expected progress along their defined instructional path.

Historical Context and Theoretical Underpinnings

The development of Curriculum-Based Measurement in the late 1970s and early 1980s was driven
by a critical need within the field of special education for more objective and instructionally relevant
assessment methods. Prior assessment practices often relied on measures that were administered
infrequently and provided results too generalized to inform specific, daily instructional changes for
students with learning difficulties. Researchers like Stanley Deno recognized that effective
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intervention required continuous monitoring of student performance against instructional goals,
moving beyond static, once-a-year evaluations. This shift was instrumental in promoting an
ecological perspective on assessment, where the measure is situated directly within the
instructional environment rather than external to it.

CBM draws heavily from principles established in behavioral assessment and precision teaching,
systems that emphasize the importance of measuring behavior frequently, typically through rate or
frequency data. The theoretical foundation is rooted in the belief that educational progress is best
understood as a rate of change--the slope of improvement--rather than a fixed score at a single
point in time. By administering equivalent forms of brief probes weekly or bi-weekly, educators can
generate a robust data set that charts this rate of acquisition. This continuous flow of data allows
for hypothesis testing regarding the effectiveness of specific interventions. If the student's
performance slope is shallow or flat, the instruction is deemed ineffective and must be altered; if
the slope is steep and adequate, the instruction continues.

A key theoretical distinction underlies CBM's utility: its reliance on general outcome measures
(GOMSs). A GOM is a brief, overall measure that assesses competence across the entire year's
curriculum, even when only a portion of the curriculum has been taught. For instance, a first-grade
reading GOM might involve reading a passage containing words from the entire first-grade
curriculum, even in October. While the student may not know all the words yet, the measurement
tracks the student's increasing fluency and accuracy over time, serving as a powerful predictor of
year-end success. This strategic use of GOMs provides a macro-level view of progress, ensuring
that instruction remains focused on achieving broad, long-term educational objectives rather than
merely chasing short-term mastery of isolated skills.

Core Characteristics and Methodological Rigor

The fidelity and technical adequacy of CBM are maintained through strict adherence to
standardized procedures, which is perhaps its most crucial characteristic. Although the specific
content used in the probes is derived from the local curriculum, the method of delivery, the timing,
and the scoring rules must be consistent across all administrations. This standardization ensures
that any observed change in student performance is attributable to changes in instruction or
student learning, rather than variability in the testing environment or administration protocol.
Probes are typically administered under strict time limits--often one to five minutes--to measure
fluency and automaticity, which are strong indicators of skill mastery and retention.

CBM is highly regarded for its robust technical characteristics, particularly its strong inter-rater
reliability and predictive validity. Because the scoring rules are objective (e.g., counting the number
of correct words read per minute or digits correctly calculated), different educators scoring the
same probe are highly likely to arrive at the same score. Furthermore, extensive research has
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demonstrated that CBM scores consistently show high correlations with performance on broader,
high-stakes standardized achievement tests. This strong correlation affirms that CBM, despite its
brevity and curriculum specificity, is a valid and efficient indicator of overall academic competence
and future academic success.

The primary outcome metric emphasized in CBM is the student's Rate of Improvement (ROI),
often expressed as the slope of the student's graphed performance over time. Unlike traditional
testing which focuses on a static percentile rank or grade-level equivalent score, CBM utilizes the
ROI to determine the efficacy of the instructional intervention. Educators establish an ambitious,
yet attainable, long-range goal for the student and chart a goal line connecting the baseline
performance to this target. The comparison between the student's actual trend line (the ROI) and
the established goal line provides the empirical evidence necessary for instructional decision-
making. If the student's ROI is significantly below the goal line, it signals an immediate need for
intervention modification, thereby preventing prolonged periods of inadequate learning.

Applications Across Academic Domains

CBM procedures have been successfully developed and validated across all foundational
academic areas, providing educators with domain-specific tools for monitoring progress. In the
critical domain of reading, the most common CBM measure is Oral Reading Fluency (ORF),
where the student reads a grade-level passage aloud for one minute, and the score is the number
of correct words read per minute. Other reading measures include the Maze procedure, which
assesses reading comprehension by requiring the student to select the correct word from a choice
of three to fill in blanks in a passage, and measures focused on early literacy skills such as letter
naming fluency and phoneme segmentation fluency.

In mathematics, CBM typically targets calculation fluency and concepts and applications (C&A).
Calculation probes involve brief, timed assessments of basic arithmetic facts or multi-step
algorithms, measuring the speed and accuracy with which a student can perform fundamental
computations. Concepts and applications probes often present word problems or items requiring
understanding of mathematical principles, geometry, or measurement. The focus in math CBM is
often sequential, ensuring that students have mastered foundational computational skills before
moving on to more complex, abstract mathematical reasoning, thereby providing clear checkpoints
within the curriculum sequence.

For written expression, CBM often involves asking students to write a story or response to a
standardized prompt for a set duration, typically three minutes. Scoring metrics are objective and
focus on measurable features of the writing, such as the total number of Words Written (WW), the
number of Correct Word Sequences (CWS), and the number of correct spellings. CWS is a
particularly strong indicator of overall writing proficiency, counting adjacent words that are
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grammatically, syntactically, and semantically correct. Although assessing writing complexity
remains a challenge, CBM provides reliable, actionable data regarding the student's ability to
generate fluent, coherent, and mechanically sound text under timed conditions.

Implementation Procedures and Data Collection

Effective implementation of CBM requires a systematic process beginning with establishing clear,
measurable goals. The first step involves selecting the appropriate CBM probes that align with the
curriculum and the student's grade level. Next, a baseline performance level must be established,
usually by administering three equivalent probes and taking the median score. This baseline
provides the starting point for measuring improvement. Crucially, educators must then set
ambitious yet realistic long-range goals (LRGSs) for the student, often derived from local or national
norms for expected weekly growth rates. The establishment of this goal line provides the essential
metric against which all subsequent progress will be judged.

The administration protocol is defined by its brevity and high frequency. CBM probes are typically
administered weekly or bi-weekly. This high frequency is necessary to generate a dense enough
data set to accurately determine the student's rate of improvement and differentiate true growth
from random fluctuation. Teachers must adhere strictly to the administration script, including the
exact timing and instructional phrasing, to maintain standardization. Following administration, the
probes are scored immediately using objective rules, and the raw score is then promptly recorded.
Maintaining fidelity of implementation across all staff members is critical; inconsistencies in
timing or scoring can render the resulting data misleading and instructionally useless.

The heart of the CBM system lies in the visual display and analysis of the collected data. Raw
scores are plotted weekly on a standard line graph, which visually represents the student's
performance over time. This graph includes the baseline data, the long-range goal line, and the
student's actual performance data points, from which the trend line (ROI) is mathematically
derived. This visual representation is powerful because it allows educators, parents, and students
to quickly and intuitively grasp the trajectory of learning. Decisions regarding instructional changes
are made based on the trajectory of this trend line relative to the goal line, providing an empirical
basis for intervention modification.

The Role of CBM in Instructional Decision-Making

CBM transforms assessment from a static evaluation into a dynamic feedback loop that directly
informs intervention, embodying the principle of linking assessment to intervention (Atol). The
frequent data collection ensures that instructional changes are timely and based on empirical
evidence, rather than subjective judgment or intuition. When the graphed trend line indicates that
the student is progressing at a rate significantly below the expected goal line, the data triggers a
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mandated instructional change. Conversely, if the student's rate of improvement is significantly
above the goal line, the educator might consider increasing the ambitiousness of the goal or
moving the student into a less intensive instructional setting.

Specific decision rules are often employed within a CBM framework to standardize the timing of
instructional changes. A common rule dictates that instruction must be changed if three or four
consecutive data points fall below the established goal line. This rule prevents teachers from
making premature changes based on a single outlier score while ensuring that inadequate
instruction is not prolonged. The change itself must be a substantive alteration to the intervention--
such as increasing the intensity, changing the instructional method (e.g., from small group to one-
on-one tutoring), or modifying the curriculum materials--and the effects of this new intervention are
then monitored immediately using the same CBM probes.

CBM is the fundamental measurement tool utilized within the Response to Intervention (RTI)
framework, serving as the primary mechanism for progress monitoring in Tiers 2 and 3. In RTI,
CBM is used to screen all students periodically (e.g., three times per year) to identify those at risk.
For students receiving supplemental or intensive interventions (Tier 2 and Tier 3), CBM is
administered weekly to assess their response to the specialized instruction. The data derived from
CBM determines whether a student has successfully closed the achievement gap and can return to
core instruction, or if they require increasingly intensive support, potentially leading to a referral for
special education services.

Advantages of CBM over Traditional Assessment

One of the paramount advantages of CBM is its timeliness and high instructional utility. Traditional
standardized tests are administered annually and often take weeks or months to score, rendering
the results obsolete for immediate classroom decision-making. CBM, conversely, provides data
within minutes of administration, allowing the educator to analyze the student's progress and adjust
instruction within the same week. This immediate feedback loop ensures that instructional
resources are deployed efficiently and that students do not languish in ineffective programs for
extended periods, maximizing instructional time and minimizing academic regression.

Furthermore, as noted in its original conceptualization, CBM often increases the ease and fairness
of assessment for students. Because CBM probes are brief, administered frequently, and focus on
content the student has recently encountered, the assessment process reduces the anxiety often
associated with high-stakes, comprehensive examinations. The student is testing material that is
specific to their learning environment, contrasting sharply with norm-referenced tests that assess
generalized curriculum knowledge and compare the student to distant, abstract standards. This
specificity ensures that the measurement is a direct, reliable indicator of what the student has
learned from the instruction provided.
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From a systemic perspective, CBM is highly efficient and cost-effective. The materials required are
simple--often photocopied probes and a stopwatch--and the administration time is minimal, usually
requiring only a few minutes per student per week. This low resource demand makes CBM a
sustainable system for schools, especially when compared to the substantial financial and logistical
costs associated with purchasing, training staff for, and administering complex, large-scale
standardized achievement batteries. The streamlined process allows educators to dedicate more
time to instruction and less time to cumbersome, non-instructional assessment procedures.

Challenges and Considerations in Practice

Despite its numerous strengths, the effective deployment of CBM is not without challenges,
primarily revolving around the issue of fidelity of implementation. For CBM data to be accurate
and meaningful, all staff members must administer, score, and graph the probes with absolute
consistency. Variations in timing, providing unauthorized prompts, or scoring errors can introduce
noise into the data, leading to inaccurate trend lines and ultimately, erroneous instructional
decisions. Maintaining high fidelity requires ongoing professional development, calibration sessions
among educators, and consistent administrative oversight to ensure adherence to protocol.

Another significant consideration involves the alignment between CBM probes and highly
specialized or unique curricula. While CBM is designed to be curriculum-based, difficulties can
arise in school settings where the adopted curriculum diverges substantially from the common core
skills measured by standardized CBM probes. In such cases, educators must either adapt existing
probes or develop new, locally validated CBM materials, a process that requires substantial
expertise and time. If the CBM measure is not a true reflection of the daily instructional material, its
predictive validity and instructional utility are diminished.

Finally, the interpretation of CBM data, while visually straightforward on the graph, requires
specialized training to apply the decision rules correctly. Educators must be skilled not only in
calculating the student's rate of improvement but also in interpreting data fluctuations, identifying
outliers, and knowing precisely when the data warrants a critical instructional change. Making
premature changes based on minor, expected dips in performance, or conversely, delaying
necessary changes due to wishful thinking, can compromise the effectiveness of the entire
progress monitoring system. Therefore, ongoing coaching and support for teachers in data-based
decision-making are essential for CBM to realize its full potential as a diagnostic and instructional
tool.
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