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	212.a Engage in the modeling cycle.
	i. engage with the full modeling cycle (problem, formulate, compute, interpret, validate, revise as necessary, report).
	Engaging in the Modeling Cycle
	i. Engage with the full modeling cycle—determine the problem, choose a strategy, find values, explain what the values mean, check that the values make sense, revise as necessary, share findings.
	i. Aborda el ciclo de modelación entero—determina el problema, elige una estrategia, encuentra los valores, explica qué significan los valores, comprueba que los valores tengan sentido, revisa lo que sea necesario y comparte tus conclusiones.

	212.b Construct questions that can be answered by predictive modeling.
	i. differentiate between statistical and non-statistical questions by recognizing that a statistical question can be answered by collecting data and anticipates variability in those data.
ii. formulate statistical questions with the intent of answering the question using a predictive model.
iii. postulate statistical questions that produce a given data visualization/model to answer those questions.
iv. identify and define independent, dependent, and codependent relationships between potential variables in a given context or data set.
	Constructing Questions for Predictive Modeling
	i. Differentiate between statistical and non-statistical questions. Recognize that a statistical question can be answered by collecting data and there may be variability in the data.
ii. Create statistical questions that can be answered using a predictive model.
iii. Suggest statistical questions that produce a given data model to answer those questions.
iv. Identify and define independent, dependent, and codependent relationships between potential variables in a data set.
	i. Diferencia entre preguntas estadísticas y no estadísticas. Reconoce que una pregunta estadística se puede responder recopilando datos y que puede existir variabilidad en dichos datos.
ii. Crea preguntas estadísticas que se puedan responder aplicando un modelo predictivo.
iii. Sugiere preguntas estadísticas que generen un modelo de datos específico para responder a dichas preguntas.
iv. Identifica y define relaciones independientes, dependientes y codependientes entre variables potenciales en un conjunto de datos.

	212.c Select appropriate types of predictive models that help answer statistical questions and justify these choices.
	i. identify the most appropriate model to use based on the objective of the statistical question, how the variables are measured, and type of data used (e.g., group versus regression models).
ii. informally assess model fit visually and by comparing the coefficient of determination when applicable.
	Selecting Predictive Models To Answer Statistical Questions
	i. Identify the most appropriate model to use based on the statistical question, how the variables are measured, and type of data. Group versus regression models
ii. Look at a model and either determine if data appears to fit the model or compare the coefficient of determination.
	i. Identifica elmodelomás adecuadobasándote enla pregunta estadística, en cómo se miden las variables y en el tipo de datos. Modelos grupales versus regresivos
ii. Analiza un modelo y determina si los datos encajan aparentemente con el modelo o compara el coeficiente de determinación.

	212.d Demonstrate understanding that Data = Model + Error, where the Model may contain one predictor, multiple predictors, or no predictors at all.
	i. define and use the concept of a statistical model as a function that produces a predicted score for each observation.
ii. differentiate between the empty model and a more complex model.
iii. demonstrate understanding of how to represent a linear relationship with a Least Squares Regression Line and interpret the slope and y-intercept in context.
iv. understand that a perfect prediction does not usually exist by recognizing error visually.
	Understanding Data = Model + Error
	i. For each observation, use a statistical model as a function that produces a predicted score.
ii. Differentiate between the empty model and a more complex model.
iii. Show an understanding of how to represent a linear relationship with a Least Squares Regression Line. Explain what the slope and y-intercept tell you about the situation.
iv. Understand that a perfect prediction does not usually exist by recognizing error visually.
	i. Para cada observación, usa un modelo estadístico como una función que genere una calificación esperada.
ii. Diferencia entre el modelo vacío y un modelo más complejo.
iii. Muestra tu comprensión: cómo se representa una relación lineal con una recta de regresión por cuadrados mínimos. Explica qué te dicen la pendiente y la intersección del eje de ordenadas (y) sobre la situación.
iv. Intenta comprender que una predicción perfecta no se suele dar simplemente reconociendo el error visualmente.

	212.e Understand and implement machine learning methods, and distinguish between supervised and unsupervised learning methods.
	i. build generalized linear models to fit data with one or more predictors, some of which may be transformed, and use those models to predict outcomes.
ii. demonstrate understanding of which classification methods are used by implementing at least one type of classification method to make a prediction.
iii. demonstrate understanding of which classification methods are used by implementing at least one type of clustering method to make a prediction.
	Implementing Machine Learning Models
	i. Create linear models to fit data with one or more predictors. Use those models to predict outcomes.
ii. Implement at least one type of classification method to make a prediction.
iii. Implement at least one type of clustering method to make a prediction.
	i. Crea modelos lineales para dotar a los datos de uno o más predictores. Usa estos mismos modelos para predecir resultados.
ii. Implementa al menos un tipo de método de clasificación para realizar una predicción.
iii. Implementa al menos un tipo de método declusteringo agrupamiento para realizar una predicción.

	212.f Improve predictive model fit by transforming variables, selecting variables, or using an alternate type of predictive modeling method.
	i. demonstrate understanding that some models visually appear to fit data better than other models, which can be confirmed by an increased coefficient of determination.
ii. use dimensionality reduction techniques to decrease the number of variables in a predictive model.
iii. produce a predictive model that has transformed variables.
	Improving Predictive Model Fit
	i. Show an understanding that some models visually appear to fit data better than other models.
ii. Use dimensionality reduction techniques to decrease the number of variables in a predictive model.
iii. Produce a predictive model that has transformed variables.
	i. Muestra tu comprensión: parece que algunos modelos visualmente encajan los datos mejor que otros modelos.
ii. Usa técnicas de reducción de dimensionalidad para limitar el número de variables de un modelo predictivo.
iii. Genera un modelo predictivo con variables transformadas.

	212.g Use predictive models to make predictions and interpret these predictions in context.
	i. appropriately plug inputs into a predictive model to obtain an output, called a prediction.
ii. explain what an output from a predictive model means in context, including the appropriate use of units when applicable.
iii. identify limitations of a predictive model, including the trustworthiness of extrapolations and evaluating intercepts/slope in context, when applicable.
	Using Predictive Models To Make Predictions
	i. Plug inputs into a predictive model to obtain an output, called a prediction.
ii. Explain what an output from a predictive model means about the situation in a problem. When you can, include the appropriate units.
iii. Identify limitations of a predictive model. Explain what the intercepts/slope tell you about the situation being modeled. Trustworthiness of extrapolations
	i. Genera entradas en un modelo predictivo para obtener una salida, más comúnmente conocida como una predicción.
ii. Explica qué nos dice una salida de un modelo predictivo acerca de la situación en un problema. Cuando puedas, incluye las unidades adecuadas.
iii. Identifica las limitacionesde un modelo predictivo.Explica que te dicen las intersecciones / la pendiente sobre la situación modelada. Confiabilidad de las extrapolaciones Correlación y causación

	212.h Distinguish between correlation and causation.
	i. demonstrate understanding that correlated variables do not imply a causal relationship between those variables.
ii. define confounding variables and describe the contextual meaning of an identified confounding variable.
	Correlation and Causation
	i. Show an understanding that correlated variables do not suggest a causal relationship.
ii. Identify and state confounding variables. Explain what the confounding variable tells you about the situation.
	i. Muestra tu comprensión: las variables correlativas no sugieren una relación causal.
ii. Identifica y declara cuáles son las variables de confusión. Explica qué te dice una variable de confusión sobre la situación.
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