
The Development of an Automated Online
Spanish Speaking Proficiency Assessment

Introduction
The ability to reliably and accurately measure speaking proficiency is becoming increasingly
imperative as the world moves toward an increasingly globalized community. Institutions who
interact with international partners as part of their mission must ensure that their emissaries
can communicate in a language common to both parties. To meet this goal, language testing
organizations have developed sophisticated language measures that can reliably and
accurately measure speaking proficiency. An issue with these measures, however, is that the
resources required to administer them are neither affordable nor scalable.

Emmersion Learning has developed automated online speaking proficiency tests for multiple
languages to provide scalable and affordable language assessment. Using elicited imitation as
the theoretical framework �Vinther, 2002; Erlam, 2006; Burdis, 2014�, Emmersion Learning
analyzes recorded oral productions of auditory prompts via third-party natural language
processing technology. These recordings are compared against prototypical auditory prompts
to which examinees are instructed to listen to and repeat verbatim. Speaking proficiency is
measured in as little as 15 minutes, affording institutions a scalable and affordable solution for
measuring language ability.

The purpose of the current document is to report on the development and validation of the
TrueNorth Spanish Speaking test. The following section describes the method used to develop
and validate the test . Following this, the results of the development and validation are1

reported. Lastly, this document concludes with some final remarks.

Method
Having collected test responses across several versions of TrueNorth’s Spanish Speaking test,
we used concurrent calibration using test questions overlapping across multiple test forms as
anchor items. These data comprised 1,040 test records. Using the American Council on
Teaching Foreign Languages’ �ACTFL� Oral Proficiency Interview-computer �OPIc) assessment

1

contact@emmersion.ai | 801.471.0883 | 210 N 1200 E, Lehi, UT 84043



as our gold standard for criterion validity, 332 of these test records also comprised examinees’
scores denoting their level of speaking proficiency. It is against these latter test scores that the
test was validated as a reliable and valid measure of Spanish speaking proficiency.

All of the Spanish test items were calibrated using a graded response model within an item
response theory framework �Samejima, 1969�. Misfitting response patterns were identified and
removed via examination of the Zh statistic developed by Drasgow, Levine, and Williams
�1985�. Larger absolute values of the Zh statistic are indicative of aberrant response patterns.
According to these values and the stringent criteria that was implemented, we identified and
removed 30% of the response, resulting in a final dataset comprising 729 test records out of
the initial 1,040.

Although a non-Rasch model was estimated for calibration, a partial credit model was
estimated to compute Rasch reliability and separation statistics to determine if the test items
were sensitive enough to distinguish low from high performers and to determine if the sample
of examinees was large enough to confirm the range of item difficulties �Masters, 1982; Wright
& Masters, 1982�. Additionally, Spearman’s rho was computed to examine the reliability
between examinees’ estimated ability and their ACTFL levels. These results are reported in the
next section.

Lastly, examinees’ scores on ACTFL’s OPIc were used to provide evidence of validity and to
build a scoring algorithm for estimating ACTFL speaking proficiency levels for future
examinees. The percentage agreement between actual ACTFL speaking proficiency levels and
the predicted ACTFL speaking proficiency levels calculated using the predictive model
provides additional evidence of validity. The final section provides conclusions based on these
results.

Results
First, to estimate a graded response model using polytomous data, examinees’ response
scores were converted from a continuous scale ranging from 0�100 to a categorical scale
ranging from 0�3. The thresholds at which the values were transformed were modified until an
approximately equal distribution between categories was obtained after calibration. The
distance between the adjacent apexes of these Andrich thresholds representing the
polytomous categories were between the recommended 1.4 to 5 logits (see figure 1; Linacre,
2002a). Thus, each four-category polytomous item could theoretically be divided into three
independent dichotomous items, and non-informative spacing between adjacent categories
due to large Andrich threshold advances (greater than 5 logits) was minimized.
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Person reliability, which is a measure of the reproducibility of person ability estimation, was .97,
indicating that examinees who have lower or higher scores than other examinees, indeed, have
lower or higher scores than other examinees. The person separation index is defined as the

Figure 1

ratio between the true spread of ability and measurement error, and it is used to estimate the
number of ability strata that are distinguishable within the range of item difficulties and person
abilities �Wright & Masters, 2002�. The person separation index was 5.49, indicating that
approximately 8 ability strata were statistically distinguishable. Similar to person reliability, item
reliability refers to the reproducibility of item difficulty estimation. Item reliability was 1.0,
indicating that items with lower or higher difficulties than other items, indeed, had lower or
higher difficulties than other items. Similar to the person separation index, the item separation
index is defined as the ratio between the true spread of item difficulty and measurement error,
and it is used to estimate the number of difficulty strata that are distinguishable within the
range of item difficulties and person abilities. The item separation index was 19.16, indicating
that approximately 26 difficulty strata were statistically distinguishable.
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Figure 2
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A Wright Map illustrated in figure 2 shows the distribution of examinee by ability (shown on the
left) relative to the distribution of the calibrated items by difficulty (shown on the right), which
are on the same scale �Wright & Stone, 1979�. This indicates that the examinees and items
were appropriately distributed across the range of abilities and difficulties.

Treating the test and OPIc as alternate forms measuring examinee speaking ability, the
Spearman rank correlation between examinees’ Spanish estimated abilities and their ACTFL
level scores was computed as a measure of interrater reliability. According to this analysis,
there was an acceptably high degree of interrater reliability between the two speaking
proficiency measures, rs = .854, p < .001.

A predictive model was developed by fitting a generalized additive model with OPIc ACTFL
levels expressed as the sum of the smooth functions of the predictors (i.e., theta, or ability,
and its standard error). This analysis showed that the generalized additive model explained
89% of the deviance, which is a generalization of the coefficient determination (i.e., R2) used in
conventional regression. This indicated that the model had an acceptable level of fit (see figure
3�. Predicted ACTFL levels calculated using the estimated generalized additive model
correlated highly with examinees’ actual ACTFL levels at rs = 0.863, p < .001.

Figure 3
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In contrast to the ordinal ACTFL levels, the predicted ACTFL levels were continuous. Thus, to
examine the percentage agreement between actual and predicted ACTFL levels, the predicted
ACTFL levels were rounded down and up to their nearest whole number values, and these two
values were compared against the actual ACTFL levels. These values were then examined to
see if they were within one level below or above their corresponding actual ACTFL levels and
within a range of two levels below or above their corresponding actual ACTFL levels. According
to this analysis, there was 75% agreement within the predicted range and 95% agreement
within one level of the predicted range.

Summary

The current technical paper provides evidence in support of the TrueNorth Spanish Speaking
test as a reliable and valid measure of Spanish language speaking proficiency. Person and item
reliability and separation statistics indicated that the examinee sample and its ability range
were sufficient for determining the item difficulty hierarchy and that the number of items and
their difficulty range were sufficient for determining the person ability hierarchy. The Spearman
rank correlation between examinees’ estimated ability and their corresponding ACTFL levels
indicated that the reliability between the speaking proficiency measures was acceptably high.
The precision of the estimated generalized additive model for predicting examinees’ ACTFL
levels was acceptable. Thus, the current report offers compelling evidence in support of the
TrueNorth Spanish Speaking test as a reliable and valid measure of Spanish speaking
proficiency.
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